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48-inch Engine Lathe. 

The accompanying illustration represents 
a heavy 48-inch engine lathe recently brought 
out by the Niles Tool Works, of Hamilton, 
Ohio. This machine is built from entirely 
new patterns, and is carefully designed with 
special reference to the heavy duty required 
of such tools by modern machine shop prac- 
tice. 

The head and foot-stocks are of unusual 
size, very heavy and stiff—together taking 
up a length of 8 feet on the bed, which is 
very wide—and the centers are set low, to 
give greater stability. 

This lathe swings 49 inches in diameter 
over the ways, and 37 inches over the car 


riage. The cone has five speeds for a_ belt 
4 inches wide, 


the steps rang- 
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bed. This is automatic, and allows the car- 
riage to pass Over it without interfering with 
its operation. 

The aim has been, in designing this lathe, 
to make it fully equal in every way to the 
requirements of the latest 
practice on heavy work as regards strength 


machine shop 


and power, without sacrificing convenience 
and ‘* handiness.” 
Development of a Mechanic. 


By BELL CRANK. 


Il. 


The highest development of a mechanic at 
the present time is represented in the man 





ing in diameter 
from 15} to 273 


inches. It is 
triple back- 
geared, thus 
giving fifteen 
changes of 
speed with 


great driving 
power, and the 
face plate 
gearing so 
arranged that 
the pinion can 
be slid into the 
face plate gear 
from the back, 
thus obviating 


is 


the necessity 
of having a 


hole in the face 
plate for this 


purpose. 
The spindles 
are of open 
hearth steel, Herenson eo Keen 
running in P Lm ee eve. 0, 


gun- metal 

boxes. The front spindle bearing is 64 inches 
in diameter, and 9 inches long. The carriage 
is 54 inches long, scraped to a bearing its 
entire length on the bed, aud is gibbed both 
front and back onthe outside. It is provided 
with a heavy compound rest. The tool 
secured to the slide by four clamp bolts. 


is 


The feed train is made unusually strong, 
and is operated entirely by gearing, trans- 
mitting motion through a feed rod. Three 
changes of feed are provided for each setting 


of gears, operating by a clutch pin. The 
cross-feed, which is also very strongly geared, 
will face off work the full swing of the 
lathe with one setting of the tool. The lead 
screw is used only for screw cutting. It is 
of steel, 24 inches diameter, 4-inch pitch. It 


is also provided with a coupling, which per 
mits of its disengagement when not required 
for use. 

The foot-stock spindle is of steel, 5 inches 
diameter. Foot-stock is held down by four 
bolts, and is geared to the feed rack under 
the front of the bed, to give rapid movement 
by hand. 
large. 

An auxiliary support for the lead screw is 


The centers are also unusually 


provided, which rests upon the ways, and 
may be removed at the will of the operator. 
A tumbler bearing is provided for the rod 


with long 


in cases where this lathe is built 
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son why he should go into the shop first, 
and that is, no youth can possibly have an 
adequate comprehension of the knowledge 
which he needs until he has had some ex- 
perience wrestling with the actual mechani- 
cal operations which some day he expects to 
be a master of. Two or three years in the 
shop will discover to him how wofully little 
he knows about the complex physical forces 
he has to contend with, and at the end of 
this time, if he has the right spirit in him, 


he will have a consuming thirst for the 
knowledge he most needs, and when he 


will know 
exactly what he is going after, and will 
waste no time in getting it. 

The best shop to go into would be a mod- 


starts to the technical school he 


erate-sized one where general work is done, 





48-INCH ENGINE LATHE. 


who is competent to design and to superin 
tend the operation of complex and extensive 
machinery, such as locomotive and other 
railway equipments, steam 
Men 


engineers, and 


power plants, 
and steamships. of such ability are 
called 
for their work by education and experience. 
Any fair 
ability, energy and perseverance may rea 


mechanical are fitted 


youth with natural mechanical 
sonably expect to be a good mechanical en 
gineer if he sets out with that object in view. 
Great inventors are seldom thoroughly good 
inventors born and 


An 
may 


mechanics, for are me 


chanics are made. inventor who origi- 


nates something afterwards develop 


into a good mechanic by experience, but 


very many inventions have been complete 
failures because the inventors then were not 
good enough mechanics to perfect them. 
After it has been decided that a boy is to 
to the 
first thing of importance is to decide what is 


try become a mechanical engineer, 


the best way to begin. It is necessary that 
he should have a good common school edu 
cation, such as may be easily obtained at a 
public school, by the time he has reached 
the age of eighteen. 

It has been a disputed point whether a 
boy ought to get a technical education be 
fore he goes into the shop to get his experi- 


ence. I think there is one all-sufticient rea- 





but almost any shop will do if the learner is 
determined and persevering. 

There is one pitfall against which I want 
to warn all He find 


about every shop some person who is re 


young learners. will 
garded as the mechanical authority, to whom 
all difficult 


for final decision. 


is referred mechanical matters 
This person will know a 
great deal about the very things the ambi- 
tious youth knows nothing about, but which 
he wants to learn, and before he is aware of 
it he will come to regard this person’s opin 
ions as infallible, even on matters outside of 
The that the 


learner may absorb a lot of errors which he 


mechanical affairs result is 
will afterward have to laboriously unlearn. 
No mechanic, however high in his profession, 
will have all the knowledge there is on the 
subject; and while it is the learner's duty to 
obey and help execute the designs of his 
superior, he should always have the mental 
reservation that he will accept nothing as 
final on the mere statement of an authority, 
but will seek for the proof for 


everything mechanical when the proper op- 


reason or 
portunity arrives. 

When I was serving my apprenticeship, | 
had persistently taught to me by one whom 
I regarded as an authority, the old idea that 
merit will be sure to be recognized and prop- 
erly rewarded, and it was best to do what 
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ever was given to be done in the best man- 
ner I could, and wait for advancement, for 
it would come as soon as it was deserved; 
wages would be raised as soon as my work 
showed I was worth more, and so on in the 
Looking back by the light of 
several years’ experience and observation, I 


same strain. 


do not hesitate to say that these teachings 
are only partially true; true in a general 
way, but not wholly true in any particular 
instance. Great ability will force its way to 
the front and get recognized, but there are 
numerous lesser lights who deserve a much 
better fate meted out to them. I 
have been at the business fourteen years, 
during which time I 
eral different firms, and at many different 


Is 


than 
have worked for sev- 


rates of wages, but only onceYduring that 


time were my 


wages raised 


Without a re- 
quest on my 
part, and ten 
cents per day 
was the in- 
crease — given. 
I noticed that 


theapprentices 
who got along 
the most rapid- 
ly in the shop 


were not the 
ones who 
meekly and 


quietly tried 
to do well the 
tusks given 
them, but were 
those who, as 
soon as they 
to 


one job or run 


learned do 
machine 
fairly well, 
would respect- 
fully but not 
complainingly 
request of the 
boss that they be given something else to do, 


one 


and if the request was made in a manly way 


it was remembered, and acted on without 


unusual delay. There is a class of men with 
a little mechanical ability and a great deal of 
assurance, Who get into good positions, when 
there are men more competent to fill them 
right in the same shop. It is true such men 


usually do not hold such positions perma- 


nently, but they sometimes succeed each 
other, until, by accident, a man is found who 
has ability enough to fill the position. The 


whole trouble is that very many proprietors 
of shops are not good judges of mechanics, 
and are easily imposed on by a glib-tongued, 


conceited fellow who understands human 
nature. I knew of one shop having five 


different foremen of that kind 


years, during all of which time some good 


in a few 
man was being kept from getting the posi- 
tion, 

Another that the 
background that and friends 
must be provided for, and, last of all, there 
must be opportunity be 
want to discourage 
any beginners by what I have said, but it is 
better they should not start with false ideas 
which must 


thing keeps merit in 
is relations 


before there can 


promotion. I do not 


end only in disappointment. 
Of course they cannot hope to succeed with- 


out mechanical ability, but they must fully 
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realize that there other qualities they must 
One of 
the most important qualities is self-control, 


have before success can be attained. 


so that under no circumstances may any- 
thing be said rashly. It isa great thing to 
know when to talk, and just how much to 
say, and when there is any doubt on this 
point, it is safest to say nothing. Be sure of 
the meaning of all the words used, and learn 
to say exactly what is meant, remembering 
that clear language must always be preceded 
by clear thinking. In a recent number of 
the AMERICAN MACHINIST Was published an 
extract from a letter of a mechanical super 
intendent to his brother who was going to 
learn a trade, and the advice there given in 
regard to the possibility of getting knowl- 
edge from shop associates is very valuable. 
follow all the 
advice therein given will not fail to become 


Any apprentice who will 


a valuable man. 
The Weight Borne by Step Bearings. 


In reference to the discussion which has 
been going on regarding step bearings and 
the weights they are supposed to bear, a 
friend suggests that there may be an expla 
nation for the seemingly wonderful perform- 
ances of the old-fashioned step bearings, 
such as were used under millstones, which 
has not been brought forward. He calls at- 
tention to the fact that the old-fashioned mill- 
stone is so arranged that as soon as the wheat, 
corn, or Whatever is to be ground, is fed in, 
the weight of the stone is at least partly, and 
probably in many cases, mostly supported 
by whatis being ground, and the step bear 
ing therefore supports much less weight than 
it might be supposed to support, and there 
fore received credit for much more than it 
was actually doing. 

NM 
Arbitration that Pays. 
The total cost to the State of the board of 


arbitration for last year was little over 


$8,000. The yearly earnings of the working 
people, with whose labor difficulties the 


board had to deal, was a little over $4,000,- 
000, and the total yearly earnings of the fac- 
tories involved in these contests was rising 


$12,000,000. This is a small outlay for the 


actual service rendered or for the indirect | 


assistance to the labor interests which the 
board is constantly furnishing. 
of prevention” has not yet been popular 
enough to induce both parties in a labor dis- 
pute to come to the State board for advice ; 
but the constant outcome of the strikes in 
the State, as reported by the board, is to em 
phasize the wisdom of resorting to arbitra 
tion before both parties have become embit 
tered, and are beyond reconciliation. The 
board reports each year a substantial gain 
in the demand for its services, and its con- 
ciliatory and fair course has increased the 
number of its friends. It has made few or no 
mistakes, and it has never failed to settle 
any dispute which it has undertaken to stop. 
What it needs is a larger degree of the con 
fidence of the parties who have grievances 
and are determined to have redress, If in 
such cases the board were first consulted, 
many strikes 
avoided, and the interest of the working- 


interruptions or might be 
men and women would be better protected 
than they are now. The greatest difficulty 
of the board has been that it has not been 
called in till hostilities had been declared 
and a great deal of mischief had been done. 
It has never been too late to conciliate par 
ties, but if it had been consulted before the 
trouble openly showed 
derstandings might 
before it had gained headway and the walk- 


itself, the misun- 
have been removed 
ing delegates and labor leaders had made the 
most of it.—Buston Herald. 
~ =: = 

It is much to be regretted that the so- 
called ‘‘ Pinkerton bills” in the State legis- 
lature have become, according to the usual 
rule at Albany, the objects of self-advertis- 
ing by cheap statesmen. The principle in- 
volved is really serious, and ought to be 
handled in a statesmanlike manner. The 
York Central last 
summer clearly proves, if such proof were 


experience of the New 


This ‘‘ ounce 


AMERICAN 


necessary, that the employment of armed 
mercenaries, even for the protection of prop- | 
erty in an emergency, is totally contrary to 
the spirit of our institutions. It is no 
answer to say that the police and the militia 
will not protect the property of such a rail- 
way, and that hence the company must hire 
itsown police. The advocates of this theory 
do not seem to realize that they must logic- 
ally become defenders of lynch law, ‘whose 
sole apology is based upon precisely the 
same grounds. It would be much more re- 
assuring to the community, however, if the 
prohibition of the employment of armed 
detectives could be accompanied by a further 
act making provision for the adequate pro- 
tection of railroad and other property in time 
of popular disturbance.—Commercial Adver- 
tise?. 
——_——_ +e 


Tools for Brass Work. 


By Frep H. 


CoLvIN. 


Having some face milling cutters to make 
for facing ends or sides for bearing surfaces, 
it was decided to abandon the regular form, 
and make one that could be ground many 
times more than the ordinary form, and still 
preserve its cutting edge in good condition. 
There was a bolt hole in the work to be done, 
and this formed an excellent means for guid- 
ing the tool while at work, this feature being 
the same in both cases. 

It will be seen that while the cutter B has 
good cutting qualities, it can be ground only 
a limited number of times; while the one 
marked ( has the good features of the first 
in addition to the lasting quality. 


| 











kinds, and the 
After 
deciding on the depth of the teeth we drill 
and right here let me 
say it is advisable to make the teeth as few 


The sketch shows both 
advantages of C become apparent. 
for the ‘‘ bottoms,” 


as possible in all cases of this kind, not go- 
ing to the extreme, however, but within 
reasonable limits. In the present case four 
teeth will be all that are required, and after 
the holes are drilled and the cutter milled as 
shown, we have the cutting part ready for 
work. It looks as though there might be 
a tendency to ‘‘ draw into” the work, but 
this can be regulated by grinding the lip 
a with less lead, which can be varied from 
no cut to any degree of rake or lead desired. 
It has a rakish appearance, and many hesitate 
to use it on that account, but fears are 
groundless, if the proper attention is paid 
to the lip. 

The cost of this is little, if any more than 
the ordinary form, but the increased life is 
much to be desired, and a few can be kept 
in stock at a little outlay. 

This principle of easy replacement is one 
of the key-notes of successful shop manage- 
ment—the plan of keeping small parts in 
stock ready for emergency Cases, such as 
breakdowns when the work must be had in 
a hurry, or kindred cases. 

In this case the time of stoppage is limited 
to the time necessary to make the change of 
tools, and the work goes on as though 
nothing had happened; in some cases, how- 
ever, the duplicate parts have been so care- 
fully laid away as to be found after a hunt 
that takes as long as the tool maker would 
require to repair the damage. 

Where the spindles of Fox lathes are used 
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(as they usually are) to hold ‘‘ back head 
tools” there is usually a set-screw to hold 
the tool in place while being used. This 
form will be familiar to all brass workers, 
and the trouble that arises from the stripping 
of the thread that is tapped through the 
spindle for the set-screw will recall recollec- 
tions that may not be of the pleasantest 
nature. From constant use this thread be- 
comes worn, and finally gives out, at a time 
when work is waiting that was to be done at 
a specified time. These breaks always occur 
onahurry job—partly, because of the hurry 
and partly on account of the perversity of 
things generally. At such a time the collars 
shown in Fig. 2 will be almost worth their 
weight in gold, on account of the saving of 
time, for they can be slipped on the spindles 
without delaying the work more than five 


minutes. Some makers now put a collar on 


their lathes, and in such cases the ones shown | 
will not be needed for years, as they will | 


wear a very long time. Collar A was made 
for an American 
style being their standard, while the other 
style spindle and the one used by some of 
the best makers is provided for by the other 
style collar. , 

Returning to turret work once more, I 
wish to protest against the oft-repeated cry, 
‘*that you can't depend on the turret for 
accurate work.” 

This I wish to deny, and will show a few 
tools to illustrate what can be done, and am 
in hopes some one else will give us tools 
adapted to other work. The demand for tools 
can best be met in the place where they are 
to be used, as there can be seen just what is 
needed. 
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Where it is necessary to have work cut to 
a standard size, we provide means of adjust- 
ment for the tools, and so, by careful inspec- 
tion and gauging, we can turn out work 
that will pass inspection anywhere for accu- 
racy as to size of hole or external parts, but 
when we want pieces of a certain length we 
The first 
and primitive way was to have gauges of 
sheet metal cut to the required length, and 
these were tried by hand on the work until 
Next the 
gauge was fastened to the tool in some 


have several modes of procedure. 


it was the same as the gauge. 


manner, and the operator watched the work 
and the gauge until it was up to a ‘‘ hair,” 
then it was all right—*‘ red hair,” the boys 
called it sometimes. 

This could hardly be called automatic, so 
a new method had to be devised. This has 
been accomplished in many ways; each in- 
dividual case must have its own solution. 

Fig. 3 shows a male chuck with the stop 
in the form of the bolt through the center; 
the tool is also shown just about to reach 
the stop. The bar /f reaches the stop, and 
can go no farther, the facing cutter (not 
shown) will face the work, and as one end 
is screwed on the chuck, the face must be a 
certain distance from it. As the bar wears 
from constant use, the wear can be compen- 
sated by adjusting the stop, and then locking 
it in proper position with the jam nutd 
The cutters g, it will be seen, do not interfere 
with the stop in any way, and can be adjusted 
for size the same as without the stop chuck. 
Another form of this type of chuck is shown 
in Fig. 4, this being a female chuck with the 
very much the same. In this 
class of work we require accuracy within .01 


screw stop 


Fox lathe, the diagonal | 
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of an inch, which for length work on the 
turret we think is all that can be required, 
surely all that would be needed in ordinary 
work. 

For small nut work, where the nuts are 
tapped straight through, the combined cutter 
and tap, as shown in the cut, Fig. 5, will be 
found very useful as atime saver. Its use 
is easily seen, and the cutting and tapping is 
done at one operation, saving the time of 
moving the turret from one tool to the other. 
These cutters or taps (tapping cutters is a 
better name) are not expensive, being easily 
made, and quickly replaced at small cost. 

There is sometimes a discussion regarding 
the best form of thread tool for Fox lathe 
work, and many opinions are advanced for 
both sides of the question. 

Some workmen prefer the chaser tool, as it 
is sometimes called, ¢.¢., the tool having 
several teeth; in fact a tap, with the teeth 
cut from part of the circumference. But 
for regular work, and in fact all work that I 
know of, the single-point tool can give the 
chaser odds and come out ahead in time 
saved in setting and in the cost of the tool 
itself. It is claimed that the single point 
cannot be depended on to cut a square thread 
(one square with the work); but if prop- 


erly set and ground it is just as reliable as 


the other. There is just as much danger of 
setting the chaser tool out of square as the 
single point, and if not set square it will 
make just as poor a thread. I am aware 
that the chaser tool has the thread set square 
on the tool, for it is cut in the lathe, also 
that the single point depends on the work- 
man who grinds it, but they can be ground 
as true as any lathe thread tool, and can be 
set properly with a little care, still saving in 
the cost of the tool over the chaser form, 
Few Fox lathe men take the time to either 
grind or set the tools properly, but that is 
not the fault of the tool, but the men. By 
“properly” is meant that the tools rarely 
correspond to the thread gauge angle—60°; 
this can be readily proven by an inspection 
of any tool board; it is not deemed necessary 
by some to follow the prescribed angle for 
the thread. Some may object to that state- 
ment, and say itis a sluron the Fox lathe 
men, but it has been my fortune to see and 
know some of the best workmen in the 
business, and this was their only fault; but 
as long as they chase both threads they can 
However, it is 
not accurate work, even if the men are ex- 
perts in the business, and it is with due 


be made to fit well enough. 


respect to them that this statement is made, 
and not from any desire to belittle their 
work generally. 
NB 

The following from Jnadustries indicates a 
field in which some profitable work might 
be done: ‘‘ It is often said that there should 
be an enormous demand for small direct or 
alternate current motors for driving hoists, 
printing machinery, small workshops, sew- 
ing machines, amateurs’ lathes, knife-clean- 
ing machines, hairdressers’ brushes, and so 
on. Before central stations were estab. 
lished the good time for motors seemed to be 
in the far future. Now. however, we have 
central stations, yet not a motor is to be seen. 
When gas engines were new, grocers liked 
to have nickel-plated specimens on show in 
their windows driving coffee-grinding ma- 
chines, and the enterprising printer adver- 
tised that he printed by gas-power. Why do 
not similarly enterprising people use electro- 
motors, and advertise that everything re 
quiring power on their premises is driven by 
electricity?” 

me 


Long Hours on English Railways. 





There is considerable agitation in England 
over the long hours which railroad men are 
required to work. Investigations made cov- 
ering two months—September, 1889, and 
March, 1890. These showed that on one 
road all the engineers and firemen were on 
duty for more than twelve hours a day, and 
on other roads nearly all. And in the in 
stance of other trainmen, the case was not 
much different. Just why in other depart- 
ments of labor the hours should be shorter 
in England than here, and longer on rail 
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roads, is not clear. The agitation referred to 
resulting in parliamentary inquiry, mani- 
fests itself in the following motion in the 
House of Commons: 


‘That in the opinion of this House the 
excessive hours of labor imposed on railway 
servants by the existing arrangements of the 
railway companies of the United Kindom 
constitute a grave social injustice, are a con- 
stant source of danger both to the men 
themselves and the traveling public, and 
that it is expedient that the Board of Trade 
should obtain powers by legislation to issue 
orders, where necessary, directing a railway 
company to limit the hours of special classes 
of their servants, or to make such reasonable 
increase in any class of their servants as will 
obviate the necessity for overtime work.” 

——_e>o—___“—_—__ 


Adjustable Dado Head. 


In our issue of January 8 we illustrated 
and described a machine made by the Fox 
Machine Co., of Grand Rapids, Mich., which 
called a dado machine, and in that | 
description reference was made to an ad-| 
justable head which was used on the ma- 
chine. This head we now present illustra- 
tions of, which show the method of con- 
As will be perceived, the head | 


was 


struction. 
consists of saws of various kinds, so arranged 
as to cut to any desired width, this point of 
the extreme width to which a given head 


will cut being one of the special features of 
the head. 
styles to suit the work to be done by them, 
the one shown being designated by the | 
makers, ‘‘Style C.” With this | 
head can be adjusted to cut double the | 
width that it will cut when closed, while | 


The heads are made in various | 


two saws 


with three saws it will cut to three and a| 
half times its closed width, and the con- 
struction is such that the adjustment to 
cut different very readily 
made. 

Fig. 1 shows the head as it appears 
ready for use, together with a cross- 
section; Fig. 2 shows it taken apart as 
for filing the saws; while Fig. 3 is in- 
tended to give an idea of the variety 
of cuts which can be taken by a single 


widths is 


head. 

The peculiar advantages claimed for 
the head, besides those already men 
tioned, are that it is composed entirely 
of saws which can be readily filed the 
same as any ordinary saws; and they 
have a great cutting capacity, since they 
have far more cutting edges 
than it is possible to have 
where wide cutters are used, 
and there is no danger of cut- 
ters flying and injuring the 
operator, The same principle 
is applied to heads in which 
the saws are secured to a set 
collar, which can be secured 
at any point on the shaft of 
the machine by a 
and can thus be readily ad- 


set-screw, 


justed to any desired distance 
from any other head on the 
The cuts made 
by these heads very 


same shaft. 
are 
smooth and clean, and there 
appears to be no tendency 
to tear the wood out, either 
in cutting across the grain or 
at the end of the cut. 

ee —_ 

A little incident is reported 
from Trenton, N. J., which seems to throw | 
some additional light upon the operations of 
trusts, and also that the weaker concerns 
going into them may find eventually that 
In Tren- 
ton a trust was formed among the rubber 
goods manufacturers in 1886, and it ran along 
very well for a number of years, but finally 
some of the members became dissatisfied and 
wished to withdraw. This led to steps be- 
ing taken to dissolve the company, and it was 
found that some of the stocks transferred to 
it at its organization ‘‘had greatly increased 


there are two sides to the matter. 


in value, while others had depreciated for 
various reasons.”” Which means simply that, 
while dividends were probably paid to all 
alike upon the stock of the trust issued in lieu 
of the stock of the various companies com- 
posing it, things had been so managed that, 


| ment — some 
| 
| us 


has defined to be 


| sense, 


| good sense with 


| may be fortunate 
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when a breaking up occurred, some of the 
members found their original business in- 
creased in value, while others found theirs 
well on the way toward ruin. 


- - 
Letters from Chip. 


Mr. Editor: 

The old German draftsman, in ‘‘ Sketches 
of an Apprenticeship,” dreamed it all out in 
his and when 
working nicely he drew it ‘‘three times 
Then he found 


head, he saw his machine 
stronger than it is nice.” 
machine design easy. 

In order to make it three times stronger 
than it was nice he had to use good judg- 
of 
would not 
know just how 
large three times 
than 
nice was. Judg- 


stronger 


ment some one 

horse 
but it 
more; it isa 
combination of 


plain 


is 





experience — we 


enough to pos- 
sess both, or it 


may be our good 
sense and largely 
other people’s 
experience ; 
either case the 


in 


is 


combination 
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The pattern maker is given a memorandum of 
these sizes, and told to go ahead and get out 
patterns ‘‘ half way between those on hand.” 
The fifty-gallon pump has 3’-valve seats, 
and the 150 gallon uses 44'-seats; pattern 
maker thinks 33? inches would be just right 
for the new pump, but cannot space them 
right for the size of water cylinder he in- 
tends to make. 

Brown consults catalogue again. No size 
of valves given, but he finds diameter of 
suction pipe and that of discharge corre- 
sponding to size of pump he is working on. 


He calculates the area of suction, and esti- ' 


mates the opening in a 3’-seat to find the 
seats he can use, 
the 


area of opening 


minimum number of valve 


and have 


at least as large 


as the suction 
pipe. 

Three - inch 
seats space 


nicelyin the 
water cylinder, 
and give 50 per 
cent. more open 
than 
quired, 


ing re- 
pat- 


made ac- 


SO 
tern is 
cordingly, and 
Brown 
little 

arithmetic, 


does 


mental 


figuring the sav- 





ing on 
which would 
have been re 


quired for an in 





Fig. 3. 





Fig. 2. 


ADJUSTABLE 


To illustrate: 
Brown has a small machine shop, and as a 


essential to machine design. 


side line builds two sizes of steam pumps, 
the one delivering fifty gallons per minute, 
and the other 150 gallons ; an order comes 
in for 100 
gallons per minute. 


an intermediate size to deliver 

Brown knows nothing about designing a 
pump; in fact, the patterns for those he does 
build were made 
pumps which he bought from another manu 


without drawings, from 
facturer—the only thing original being the 
Brown 
to do; he 


name-plate—but is not ata loss to 
know what looks the other 
manufacturer’s catalogue, and finds that a 
to deliver 100 


be so many 


up 


pump minute 
should for 
steam cylinder, so many inches stroke, and 


gallons per 


inches in diameter 


so many inches diameter of water plunger, 


DApDo HEAD. 


termediate size of valve. 

* * * * * * % 
All goes smoothly fora while, but when 
it comes to making the ports in steam cylin 
der our pattern maker again appeals to 
Brown. He knows that the stroke of the 
new pump happens to be just the same as 
that of the larger of the two previously 
built, and in thinking the matter over he 
the 


ports the same as called for by the inter- 


wonders whether to make valve and 
mediate plan of design, or whether it should 
be the same as for the larger pump, seeing 
that the length of stroke is the same in 
both. 


gram, and does not know the velocity of 


Brown never heard of a Zeuner dia- 
steam per second, nor what the size of port 
opening should be, but he sees that in fol- 


lowing out the proportionate method the 


a] 








3 





arm of the rocker-shaft will be shortened, 
and the valve travel consequently decreased; 


he therefore sticks ‘o the original plan, and 
has the ports made half way between the 
other two sizes—he says if it does not work 
just right he can easily alter the valve and 
rocker-arm, or make new ones if necessary. 

And so the design progresses; studs, pins, 
piston rod, links, and all the minor details 
in If 
the difference in diameter between two simi- 
lar studs—the one used on the fifty-gallon 
| pump, and the other on the 150-gallon pump 


are chosen about the same manner. 


—should be slight, Brown does not split the 
difference, but uses the large size on his 
pump. He follows the intermediate 
plan for the number of studs in the cylinder 
heads and water cylinder cover, and if the 


new 


number does not space well he drops out 
one or perhaps two bolts, as he knows he 
has used a little larger size than really neces- 

according to his plan of design. 


sary 
* 

There is one good thing about Brown— 
he does not try to improve the pump either 
in looks or usefulness, nor does he think the 
parts would be strong enough and do their 
work just as well if they were made lighter. 
He pins his faith on the good reputation of 
somebody else’s machine, and tries to dupli- 
cate it. 

In due time the 100-gallon pump is set up 
It is found that the stroke of 
| piston when running free is only nine inches 
instead of ten, but 


to be tested. 


this is remedied after a 


tools| while by the cut and try method, and the 


pump is finished. Brown has found one 


way to-design by using the experience of 


others. If he had had a larger personal ex- 


perience he might have introduced 
changes which would have been im- 


provements; in this way he would have 
designed the machine by using his own 
good sense, his own experience, and 
the experience of others. 

With very few exceptions this latter 
method is the one which produces our 
best machinery. 

* * * % 


* * 


Machine design and invention must 
not be confounded in this respect; in- 
application of 
mechanical laws, while machine design 


vention is an original 


consists essentially of an arrangement 
of machine pieces with due regard to 
strength, looks, and efliciency of the 
Let it 
understood 


also be 

that the 
word experience is very close- 
ly related to experiment, and 
that the latter is included in 
the by experi- 
ment we gain experience. 


combination, 
clearly 


former; for 


The tendency of machine 
design to-day is to follow the 
deductions obtained from ex- 
in 
this respect it has become a 


perimental research, and 


science. 
with the ordinary machine 
tools daily manufactured en- 


Long experience 


ables one to design a lathe, 


a planer, or even a steam 
with little theoretical 


study of its parts, but this 


engine, 


design is simply a production 
or modification of the survival 
of the fittest 
have been strengthened, wear 


—weak members 


ing surfaces increased, and improvements 
introduced, until its present form and. effi 
ciency have been reached, 

In new departures, however, and in larger 
work the successful designer is greatly as 
sisted by his knowledge of the strength of 
materials and their action under given con- 
ditions, and for these he is indebted almost 
entirely to other men, 

Yours truly, 
lie» 
A Shop Post- office. 


CHIP, 





We saw recently a system used in a large 
engine and boiler establishment for promot- 
which 


ing detail work around the shop, 


seems worthy of adoption in large railway 
At the desk of each 


box, in 


foreman was a 
which all communications for 


shops. 





tin 














A. 


other departments were put. A messenger 
was detailed whose duty it was to keep mov- 
ing from shop to shop, picking up and leav- 
ing mail in each of these boxes as he went 
through, completing the rounds generally 
within an hour. The result was that many 
questions were answered inside of that time, 
thus saving a great deal of time of the fore- 
men, and obviating the necessity of their 


leaving their own particular shop. The re- 


sults are said to be most gratifying.— Master | 


Mechanic. 


m- 


What to Study, and How to Study. 


This article has been written in response 

the 
relating to the course of study to be fol- 
lowed, and the kind of books to be used by 
apprentices and mechanics who desire to 
life. It 
easy matter to lay out a course of study to 
unknown 
not suit another; 


to many inquiries we have received 


advance themselves in is not an 


persons ; What may suit one may 
and to recommend books 
is very perplexing, there are so many good 
books to select from that space will not per- 
mit all. It is, therefore, 
only just to say that the books which we 
shall mention are by no means the only good 


us to name them 


ones, they are simply a few of those which 
fa 
The following should be taken only 
as well-meant advice, and not as a recom- 


we have used, and with which we are 
miliar. 


mendation of certain books, and a course of 
study to be rigidly followed in every case. 
To begin with, we shall assume that the 
student is already familiar with one branch 
of mathematics, the science of numbers, or 
arithmetic. 
. One of the principal duties of the mechanic 
is to shape material to some form which is 
usually indicated on a drawing. It is there 
of the that he 
should be able to read a drawing, and, if 


fore greatest importance 
necessary, be able to make one, so that he 
can readily convey his own ideas to others. 

The science of drawing, such as the me 
chanic has to deal with, is the delineation of 
the true forms of objects, the delineation being 
based upon geometrical principles. This indi- 
much be 
made in the science of drawing, the prin- 


cates that, before progress can 


ciples of elementary geometry should be 
mastered, and for this purpose the Treatise 
on Special or Elementary Geometry, School 
Edition, by Prof. E. Olney, may 
For the study of geometry, the student 
should himself with drawing 
board, T, and set squares and drawing in 


be used. 


provide a 
struments, and on a paper pinned to the 
drawing board all the solutions of geome- 
trical problems should be carefully drawn in 
pencil, and finally inked, 

Neatness and accuracy should always be 
cultivated, which will tend to stimulate the 
interest and study of-this important branch 
It will also be advantage- 
ous to draw many of the solutions to a scale; 


of mathematics. 


this will tend to combine theory and prac 
tice, make the subject interesting and profit- 
able, turn it into pleasure instead of a dry 
study, as it seems to be to many students, 
and give excellent practice in handling tools, 


thereby paving the way for making more | 


intricate and complicated drawings of me 
But it 
understood that to acquire a proficiency in 


chanical objects. should not be 
handling tools is the only aim of geometry 
—although this is indispensable to a good 
draftsman—the development of the reason 
ing powers to which the study of geometry 
is addressed is of the highest importance. 
The 
conception of geometrical 


student should aim to gain a clear 
truths, develop 
the power of independent thought, and train 
Ele 


mentary geometry treats on the develop 


himself in original demonstrations. 
ment of all laws relating to space and rules, 
by which portions of space can be best com- 
vyared with each other. In a general way, 
portions of space corresponding to physical 
bodies are called figures or geometrical mag- 
nitudes, of which there are three general 
Lines, and In 
practical work we must know the method 


by which the relative positions of lines, sur- 


classes : surfaces solids. 


faces and solids in space are determined. 
The positions of geometrical magnitudes 





| Prof. 
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are determined by referring them to two 
the 
For an explanation of these methods we 


planes, called planes of projections. 
must look in descriptive geometry, which is 
but a development of those general methods, 
by which lines, surfaces and solids may be 
presented to the mind by means of draw- 
ings made upon paper. For the study of 
this branch, Davies’ Descriptive Geometry 
may be used. This study is by no means a 
difficult one to a person whose reasoning 
power has been developed, but to the be- 
ginner it may prove to be a stumbling-block, 
and discourage progress. 

It will therefore be better defer 
study until others have been mastered. 


to 


familiar with elementary geometry and 
descriptive geometry possesses all the knowl- 
ledge required for making a correct drawing 
of any object that may be set before him. 
But the simple art of drawing is one thing, 
and to determine the proper shape of material, 
or, in other words, designing, is quite another 
thing. 
must be taken up, and for some of these a 
Algebra 
seems to be a bugbear to many mechanics, 


For designing, other courses of study 
knowledge of algebra is necessary. 


and is often thrown aside as something use- 
less. Yet witha little perseverance and close 
attention, difficulties will be overcome, the 
subject will be stripped of its mysteries, and 
its advantages over arithmetic will be per- 
ceived and be appreciated. 
good books treating on this subject; but since 


There are many 


we have mentioned Prof. E. Olney’s Geome- 
try, it will probably be as well to get the 
Complete Algebra, by the same author. 

It is also important that mechanics should 
know something of the laws and physical 
properties of matter, and those phenomena 
that depend upon physical changes. These 
subjects, excepting those which form a part 
of chemistry, are considered in natural phi- 
losophy. Beginners may use Elements of 
Natural Philosophy, by E. M. Avery, Ph. 
PD. Inthis work the rudiments of mechanics, 
sound, magnetism, electricity, heat and light 
are given. 

The science of mechanics treats of motion 
and equilibrium of 
application of force. three 
conditions of matter—solid, liquid and gase- 
ous—it is convenient to divide the general 

1st, 
mechanics 
the 
chanics of gases, called pneumatics. 


the me- 
of 
me- 


subject into three branches : 
of 2d, the 


called hydrostatics; 3d, 


chanics solids; 
liquids, 


These 


| understood, 
this | 
But | 
it may be said that any one whois thoroughly | 


! 
author ; and Theory of the Construction of | literary clubs must, to a great 


Bridges and Roofs, Prof. De Volson 


Wood. 


by 


HOW TO STUDY. 

It is not necessary that the whole geome- 
try should be studied before any other 
subject is taken up. After the first part 
of the geometry has been mastered, algebra 
may be commenced, and the two branches 
studied conjointly, until the introduction 
beginning of Part I, say up to 
in men- 
tioned, have been studied and are thoroughly 
At the student 
will perceive the advantages of geometry 


and the 


page 27, the algebra we have 


this stage 


and algebra, he will be able to read and 


understand some of the simpler works on 


|engineering, understand the formulas given 


in engineers’ pocket-books, all of which may 


otherwise be to him sealed books. At this 


| stage it may be a kind of relief to take up 


| natural philosophy. 
}apart a certain time during the week for 


bodies caused by the | 
Since there are 





branches are of great importance to practi- | 


cal and should not be. satis- 


fied with the knowledge obtained from an 
It 


is therefore advisable to procure other books, 


men, they 


elementary work on natural philosophy. 


which treat on mechanics. 

Theoretical Mechanics, by J. E. Taylor, 
M. A., and the Principles of Elementary 
Mechanics, by Prof. De Volson Wood, should 
be studied. 

After this, Strength of Materials and Struc- 


/ made 





tures, by Sir John Anderson, may be taken | 


up. 
on any of the foregoing subjects can be pro- 


Many other excellent works treating 


cured. 
comparatively cheap, they are plainly writ 
ten, and are not only well adapted to the 
wants of mechanics, but are also useful 
those who wish to extend their knowledge 
and become engineers. 

After the student has become thoroughly 
familiar with these subjects he will have 
no difficulty in ad 


understanding more 


vanced works on engineering. Mechanics 
of Machinery, by A. B. W. Kennedy ; 
Text-book on Steam and Steam Engines, by 
A. En- 
gineering, by <A. E. Seaton ; Steam 
Engine, by R. Sennett ; 
and Steam 
Hemenway ; Treatise on Steam Boilers, by 
R. Wilson, C. E.; Practical Treatise on 
High-pressure Steam Boilers, by W. M. Barr; 
and Elements of Machine Design, by Prof. 
W. C. Unwin, are useful books to have. 

For a more advanced course of study we 
recommend Mechanics of Materials and of 
Beams, Columns and Shafts, by Prof. Mans- 
field Merriman; Hydraulics; Roofs and 
Bridges ; Graphic Statics—all by the same 


Jamieson; Manual of Marine 
Marine 
Indicator 
by 


Practice 


Engine Economy, Fr. &. 


Those books we have mentioned are | 


to | 


The student should set 


each study, and also for a thorough review 
of the ground he has gone over, so that 
what he has learned will not be forgotten. It 
will probably be a good plan to arrange the 
time for studying the different subjects so 
that, by the time equations of the second 
degree the study of 
geometry and natural philosophy will have 
been completed, and at this stage, trigonome- 
try, which will be found at the end of the 
treatise on geometry we have mentioned, 
should be taken up. This will the 
student for the science of mechanics, which 
solu- 


have been reached, 


prepare 


should be commenced as soon as the 
tions of plain triangles have been mastered. 
The of should 
thoroughly understood, for the solutions of 
many practical problems which frequently 
present themselves to the artisan depend on 


principles mechanics be 


these principles. If now, to these branches a 
knowledge of descriptive geometry be added, 
the student will be ina fair way of becom- 
ing a first-class draftsman and engineer. 
The course of study here indicated con- 
stitutes a basis of a sound technical educa- 
It 
will probably occupy the leisure hours for 
If time and opportuni- 
ties are restricted it will be advisable to cut 


tion, which every artisan should have. 
two or three years. 


this course short under the guidance of a 
skillful teacher, and obtain a practical knowl- 
edge in working out results rather than a 
broad theoretical knowledge. 

To those who wish to advance themselves, 
advice in regard to time of study may be 
acceptable. Little no progress be 
unless the student off a certain 
regular time with which nothing shall be 
allowed The length of this 
time will of course depend on circumstances 


or can 


sets 
to interfere. 
—two hoursa day is a very good length—but 
let it be remembered that, whether the time 
of study be long or short, every hour or 
will its share 
the amount of knowledge 
which can be gained by an earnest applica- 


half-hour so occupied do 


towards progress ; 


tion to study during a short time regularly 
set apart is often astonishing. The question 
often arises: Shall we study morning or 


evenings % Although much has been said in 


best judge. Those who have to labor hard 
during the day may find mental work 


severe in the evenings, and be incapable of 


too 
doing good work. These should retire early 
and devote an hour or two, if possible, every 
morning, to study. This task may seem to 
be severe in the beginning, but the habit of 
early rising will soon be formed, and then 
morning study will become a_ pleasure. 
There is certainly one advantage of selecting 
the morning hours—they are free from in 
terruption by friends, who often call merely 
for thesake of killing time, but the industri- 
We 
must here caution the student not to cut down 
the hours of sleep under any circumstances; 


ous student has certainly no time to kill, 


take plenty of rest and good care of your 
health ; a contempt for rest and health often 
in inefficient life, 
making every one around you unhappy. 


results a miserable and 
It is sometimes said that study involves 
It is true that the 


evening parties, jovial carouse, and even the 


self-denial and _ sacrifice. 


| 


| should involve self-denial nor 


|To the earnest student 
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extent, be 
that this 
sacrifice. 


But we do not see 


any 
is a pleasure 


given up. 


there 


| inseparable from the study of science, which 





is perfectly independent of all its other ad- 
and all, 
have a right, and should partake in its enjoy- 
ment. 


vantages, whether rich or poor, 
To the young mechanic, who will 
earnestly endeavor to improve his mind, and 
utilize the spare hours by the cultivation of 
science, will come the reward. 
——__e ge ——_—_ 
Celebration in Honor of the American 
Patent System. 
There is to be in Washington, D. C., 
celebration of the beginning of the second 
century of the 


a 
American patent 
The name of President Harrison, and a large 
number of prominent men, are 


system. 


used in the 
circulars being sent out; it is said they have 
definitely accepted invitations to be present 
The follow- 
ing from the committee having the matter 
in charge will explain: 

To the Inventors of America and the Manu- 

Sacturers of Inventions : 

The completion of the first century of the 
American patent system marks so important 
an epoch in the history of the nation that it 
is eminently proper that the beginning of 


and take part in the exercises. 


the second shall not pass unnoticed. 

The centennial anniversaries of other im- 
portant national events have been celebrated 
in a manner worthy of a people proud of 
their country and its growth. Surely the 
system that has aided the agriculturist in 
the field, the mechanic in the shop, and the 
toiler in the mine; that has stimulated in- 
vention and helped every branch of modern 
industry, has played nosmall part in a his- 
tory full of the triumphs of human 
achievement. 


SO 


Believing that the American inventor and 
manufacturer of inventions will regard it a 
privilege as well as a duty to co-operate in 
making due recognition of these facts, it is 
proposed to hold a celebration at the na- 
tional capital in April, 1891, which shall in 
a fitting manner commemorate the import- 
ant event, and place on record the nation’s 
appreciation of the labors of those whose in- 
genuity, patience and tireless effort, have 
exercised such a potent influence in acceler. 
ating the prosperous growth of the nation, 
and in aiding the progress of our civilization, 

The necessity for a National Association 
of Inventors organized for mutual benefit 
has been frequently discussed in the techni- 
No time could be 
more opportune for the formation of such 


cal and other journals. 


an association than when men from every 
part of the country meet to celebrate so im- 
portant an anniversary. Surely the occasion 
is most inspiring. 


All and and 


others interested are requested to co-operate 


inventors manufacturers 
with this committee in the purpose above 
forth. 
thereto should be addressed to 


set Correspondence appertaining 


J. ELFRETH WATKINS, Secretary, 


| U.S. National Museum, Washington, D. C. 
favor of morning hours, we believe that, on | 
this matter, the student himself will be the 


REP 
The late snow-storm in New York ought 
to afford an object lesson to the citizens in 
regard 
The city practically without light, telephone 
service cut off, and telegraph service little 


to putting all wires underground. 


better, these are arguments likely to be more 
potent than danger to human life, which is 
held at low 
was perhaps the worst disorganized, though 
A week after the 
storm there were more than 3,000 telephone 


value. The telephone service 


all were ina bad plight. 


subscribers without service, and the work of 
connecting them was going on very slowly, 
owing to the multitude of other wires in the 
Some of the doubt- 

without or four 
All this 
would have been avoided had the wires been 
they underground, The 
storm put the citizens of New York to great 
inconvenience, but if its moral effect hastens, 
the 
nuisance of overhead wires, the inconveni- 


subscribers will 
be for three 
weeks from the date of the storm. 


way. 


less service 


where 


belong — 


as it ought to do, the abatement of 


ence will have its compensation. 
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Conveniences in the Machine Shop. 
By A MECHANIC. 


There are shown two kinds of parallels; 
one kind for use on rough work, and another 
for accurate work. If we use our best par- 
allels for the rough work they will not be fit 
for the fine jobs, so the need of two sets. 
These, like the straps and bolts, need to have 
a home where they can be found readily when 
wanted. 

The T piece, shown in Fig. 1, is of great 
importance on planer work, but, strange as 
it may seem, there are many shops where this 
is not to be found. The rib on the bottom 
should be a good fit in the slot in platen, and 
as near square as can be got with the face A. 
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grips, anda good place to Keep all of these 
be 
kept clean, and where they can be easily got 


things when not in use, where they can 


when wanted, asystem, anda man to see that 
the system is stuck to, I think we will be 
pretty well rigged on the planers as far as 
general rigging goes. We haven't sent any 
thing to the tool-room yet, and I don’t think 
we need to on this job. In the shop where 
I served an apprenticeship there was no at 
tention paid to the tools, the whole thing 
there was to get out that particular job, and 
This 
ural—to pay more attention to the object 
than to the detail—but 
the detail, we 


no thought for the next one. is nat 


when, by neglecting 


damage the object, we can 


afford to pay a good deal of attention to the 


| detail. 


. . . e 4 
Besides the bolt holes used for clamping this 


down, there should be others to match the 


slots in platen for use in clamping the work. 


Where there is heavy work to be done it is | 


best to use screw stops, as shown at ( C. 
The knees should be planed parallel on their 
back edges, so that when brought against the 
face of the T their faces will be squared. 
We find here a liberal supply of knees, and 
A knee to be good 
must be very stiff, and accurately planed; 
also there should plenty of bolt 
The rib shown in Fig. like the T, is im- 
portant on planer work, for this does in the 
way of lining up what the T does in squar 


ing. 


they are good ones. 


be holes. 


» 
~ 


I prefer to use, generally, screws for 
holding this down as is shown, with the 
heads counterbored in, soas to get the planer 
head down as Close as possible to the work. 
Instead of using separate nuts for each 
screw, use one long strip with holes tapped | 
to correspond with those in the rib. These | 
ribs are with one thick and one thin 
edge to suit different work. There are shown 
quite a number of these, some short, and 


made 


some long. Some short ones have only one 


bolt or screw for use in lining up long work. 





We can use one of these at each end of the | 
platen, and so be able to easily line up a| 
long piece. When we have these ribs we do | 
not need the old-fashioned shoe. Sometimes | 
when Ihave the blues I think of this old| 
shoe, buried up under the planer with chips | 
and dirt, and imagine that Iam ordered to | 
dig it out and lift it onto the planer and | 
plane up a thin piece of metal. I find lots 


of disagreeable work cleaning the dirt from 





this shoe, and then when I get all rigged up | 
and planing I keep thinking whether there is 

still dirt under that shoe; then I worry about 

that, and also wonder if there is any dirt be- | 
tween the the then more | 
Finally, I wake up and find that I | 
am not back in grandfather’s shop, and that | 


work and shoe; 


worry. 


the old shoe is not here. 
For holding work against the ribs we use 


screw stops and points; one is shown at A. 
Sometimes we use planed keys as shown at 


B, driven so as to tighten with the pressure. 


We have a good many of these screw stops, 
The 
the planer platen should be nicely 


some long, and some short. holes in 
reamed 
and these plugs nice fits. I do not consider 
the old plan of making square holes in the 
foundry and square pins in the blacksmith 
shop to fit, as being a good one, for I have 
found that sometimes, when I depended upon | 
these pins to keep the work in the right 
place, that as soon as pressure was applied 
they settled back looking for their fits, and 
sometimes they went +” more or less before 
they found it; then what was planed fora 
nice piece of work went into the scrap. 
Instead of having the usual box fullof pieces 
of tin,old nails,rough forged wedges and scrap 
generally forsmall packing, plane up a num- 
ber of thin strips of cast-iron of different 
thicknesses, and cut them up in short pieces 
When we 


get through with these on one job we do not 


and use these for small packing. 


have them wheeled out with the chips, but 
carefully put back in the box again. 


> 


The screw and nut shown in Fig. 3, in con 
nection with a piece of gas pipe of suitable 
length, is a good thing fora brace on high 
work. A good vise is needed for some work. 
This should be square on all sides, so as to be 
easily set square or inline by the use of the T 
orrib. Now, when we have suitable V blocks 


planer centers, and good 


and 


plenty of 





In the first shop I worked in, after leaving 
the home shop, there was aman who had 
charge of the planing, who would do the most 
and the best planing of any one I ever saw, 


before or since. He was a man who believed 








Fig. 5. 


Vig. 4. 
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is made in two pieces and riveted together by 
rivets A AA A A. This’ blade 


fastened in by taper pins, or by 


is to be 
sweating 
with solder. 
to 


needed. 


In making this, asurface plate 
the to after 
The butt should be riveted together 


scrape parts planing is 
before scraping, and then the edges scraped 
The blade should be 


scraped straight and then put in to the butt 


parallel and straight. 
and held by grips about square to drill and 
rough ream the taper holes. A piece of large 
pipe should be got and nicely squared up on 
one end and two places turned to the same 
size as is shown, The grips can be removed 
from the square and the butt clamped across 
the end of pipe and the blade along the side as 
is represented. Now finish reaming the holes 
and fit the taper pins, and finally lap them in 


their places by the use of emery and oil. If 
this won't produce an accurate square—if 
the work is well done—then I shall have to 


get my theory cultivated. Of course if you 


have got a surface grinder you can make a 
hardened square the same way, except the 
taper pins. The blade can be sweat in by the 
same rig. That is, tin the surface over, then 
heat till the solder is melted; then clamp to 


the pipe, as is shown, and cool off 


-_ — 
Responsibility for Loss of Life by a Boiler 
Explosion. 


A coroner's jury of experts have brought 
ina verdict holding the Edison Electric Light 
Company, of Philadelphia, responsible for 
of 


ESCAPe 


the death of one its workmen who 


killed the and 
caused by the blowing off of a bend connect 


was 


by of steam water 
ing the portions of one of its Root boilers. 
A suit for $25,000 damages has been entered 
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Vig. 6. 
in conveniences, and it is from him that I 
take these suggestions about system in plan 
ing. When I went there T knew nothing 


about conveniences in planing, except a pile 


of lumber and a went to 


pile of scrap. I 


work for this man, and when I was taking 
off my first job and throwing the rigging on 
the floor and kicking it out of my way, as | 
had been in the habit of seeing done, he came 
up and snubbed me, 

He said: *‘ We want things here kept clean 
and in their places, if you don’t do anything 
else.” I thought this talk to 


hear ina machine shop, but I learned after 


was funny 


wards that he would take proper care of his 
tools and then find time to do more and bet 
ter work for the shop than any other man | 
ever saw, 

A large, accurate square is needed, and 
perhaps it will not be out of place to offer a 
few suggestions about how this can be made 
machine shop. The blade 


4 and 5. The butt 


in an ordinary 
and butt are shown in Figs 
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by the widow of the deceased, and a suit has 
also been brought against the company bs 
the Abendroth & Root Manufacturing Com 
pany, the makers of the boilers, The case 
promises to be a celebrated one in the courts 
and its final result will be awaited with in 
terest by engineers and owners of boilers 

The facts, as gathered from the verdict of 
the coroner’s jury and the reports in the Phil 
adelphia daily papers, appear to be as fol 
lows 

The boilers were of the well-known Root 


in Which the ca 
of the 


nected with each other by return bends, each 


water tube make, 


headers, at the ends tubes. are con 


bend being attached to two headers by four 


bolts, ortwo to each header This method 
of attaching the headers seems to be consid 
ered by the Root Company an especial feat 
ure of merit, for they say in their catalogzue, 


‘should one of the joints require tightening 


up it can be done safely with steam up, as 


the breaking of one, or even two of the four 


| hammer blow is entirely 





| 


ar 
w 


bend would involve 


bolts which secure each 


nothing but a leak, and not the blowing out 
of the contents of the boiler, with possibly 
the scalding of the attendants, sure to result 
from the stripping or breaking of a bolt in 
boilers where only one bolt is provided to 
each joint.” This blowing out of the con 


tents of the boiler, however, is exactly what 
did happen in the accident at the Edison sta 
The 
‘From the evidence presented, 
that the of the 
caused the the said 
the 


four somewhat similar 


tion coroner's jury, moreover, say: 
it appears 
blowing off bend, which 


death of 


twenty-first 


Robert Gibson, 
was ota series of twenty 
occurrences at this es 


tablishment within a period of less than one 


year 

The cause of this remarkable series of 
breakages is something of a mystery. The 
Edison Company naturally claim) it) was 


due to poor material, bad workmanship and 
faulty design. Against this is the testimony 
of Chief Boiler Inspector Overn, who testi- 
fied to having tested one of the boilers with 
}a pressure of 1,500 pounds; that the bolts on 
test proved to be of the finest quality, the 
workmanship on the boilers was also good, 
jand there appeared to be nothing wrong. On 
behalf ot Hugentob 


ler, their chief engineer, and Mr. Ruggles, 


the boiler makers, Mr. 


|inspector of the Pennsylvania Steam Boiler 
Insurance Company, attributed the breakage 


of the bolts to flexure from unequal contrac 


tion and expansion, accounting for this con 
traction and expansion by the facts that the 
boilers were using water from an artesian 
well, which scaled the tubes badly, and that 
their 


To Oppose this theory, 


the boilers were driven far beyond 
proper Capacity 
Prof. William D. Marks, whois the engineer 
the Light 


that the boiler which exploded, killing Gib 


and manager of 


Company, says 


son, Was one of the new battery, which had 
never before exploded; the one in which the 
faults, to 
rected 


according the makers, were cor 
Boiler Inspector Overn’s theory of the ex 
plosion is as follows: 


“Owing to the boilers being worked with 





|} forced draught, the amount of steam gener 
lated becomes much larger than the tubes are 


| 


| capable of discharging, and at the same time 


| allow the water to descend and take the 
| place of that converted into steam. Theac 
}tion is, therefore, that the descent of the 
water from above to fill the tubes is inter 
|mittent—that is, at times a space in each 
tube becomes cmpty for a moment, when at 
the next moment the water again descends 
With a velocity suflicient to give a momen 
tum similar to the blow from a hammer, 


| transmitting the hammer effects to the tube 
jand the 


connections, with the result of break 
ing at the weaker part of the structure, This 


in uddition to the 


|} pressure due to the steam, and may be an in 


calculable amount 
Concerning the cause of the explosion the 
expert witnesses differed widely, and the jury 
were unanimous in stating that they did not 
know what the cause was. [tisa very common 


occurrence ino an ordinary jury trial, when 


the expert witnesses had contradicted each 
other, for the jury to not know anything 
definite about the case, but they venerally 


jump at a conclusion, and so give their ver 
ict: 


but in this case 


( the jury itself was com 
ind had the 


that it did not know 


posed of courage of its 


| experts 


Opinion to say the cause 


of the explosion. The jury were, W. B. 
Adamson, ot Baeder Adamson & Co . W. i. 
Newsham, of Newsham, Nock & Douglas; 


\W 
ers 
Levy AN Cou 


W. Morgan, Superintendent of the Build 
Exchange; J Wilson, of Neatil, 
Sellers Bancroft, of William 


Shields 


Sellers & Co., and Henry G. Morris 

Their finding as to the cause was: ‘* Much 
expert testimony was given, wherein nu 
merous theories were advanced, but we 
regret to say that, with it all, we are unable 
to assign any definite, certain cause for these 


frequent breakages.” 


One charge brought against the Edison 
Light Company was that Mr. Iugentobler, 
on behalf of the Root Company, had re 
peatedly warned the Edison Company that 
they were endangering the lives of their 
employes by forcing the boilers beyond 
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their capacity, and using the artesian well 
water. The jury are quite positive on this 


point. They say: ‘‘Inasmuch as we find 
abundant testimony to show that, prior to 
the date of the occurrence whereby Robert 
Gibson lost his life, the officers of the Edi- 
Light and 


were notified and warned, through oral and 


son Electric Power Company 
written communication, addressed by the 
builders to their supervising engineer and 
general manager, of the peril and danger at- 
tending the use of these boilers, in addition 
to which they had a knowledge of the nu- 
merous preceding similar occurrences; there- 
fore we find that in ordering or permitting 
the said Robert Gibson to go back of and 
work around their boilers in the condition 
they then were, whilst the adjoining boilers of 
that battery were in use, the Edison Electric | 
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The advantage to the public will be that the boring bar, to act asa guide. 
every passenger goes by express train, and | easy matter to true it up, and not much of a 
never is delayed any more than if the ex-| job to bore it. 
press was run for his especial convenience. I believe I should have tried Mr. Ledaley’s 

The advantage to the company would be improvised boring mill, as described in the 
no loss of energy in starting and stopping last number of your paper [Jan. 15 issue], 
heavy trains, instead of a single car, and the | but for two reasons: First, I did not see 
immense increase of traffic the line would be | the article in time, and second, I did not see 
able to handle. where the chips would go to, unless he kept 

About the management of the cars and | backing up to let them out. 

With electric propulsion there! The accompanying sketch may be of inter- 
could possibly be no difficulty in bringing | est. L. E. BLACKMER. 
the two cars to the same speed, and to ques-| Cortland, N. Y. 

tion the possibility of constructing an elastic | = 

grappling device would be to insult our | Another Extension Micrometer, 
mechanics. | Editor American Machinist : 

The passengers could step from one car to | I show by the accompanying sketches an 
another as easily when on two tracks side | extension micrometer caliper which I have 
and side, as they do now when end to end. | made and used with considerable satisfac- 


It was an 


passengers : 


Light and Power Company knowingly jeop-| If the first car on each express train was tion. Its construction will, I trust, be readily 


ardized his life, and we recommend that they | used for transfer car, the motor men would ! understood from the sketch, in which it is 


be held responsible accordingly.” 

Statements made after the verdict show 
that each member of the jury wrote on a| 
slip of paper his idea of what the finding | 
should be, and when the slips were compar- | 
ed it was found the opinion was unanimous 
that the Edison Company should be held re- 
sponsible, 

A special committee of the Franklin Insti- 
tute is to be appointed to investigate and _re- 
port on the explosion, but it will not go into 
the subject until the controversy in the 
courts is settled, in order to avoid being 
“mixed up” in the law suits. Professor 
Marks, being a member of the general com- 
mittee on science and arts of the Franklin 
Institute, has tendered his resignation as 
such, in order not to be open to the suspicion 
of unduly influencing the report of the spe 
cial committee. 

The whole matter is important, both from 
a legal and from an engineering standpoint; 
from the former in that it will tend in some de 
gree to define the legal responsibility of a 
boiler owner in case of its explosion, and from 
the latter in showing how a safety boiler 
may be made dangerous, and pointing out 
the way to avoid the danger. It will be well 
if public attention is called to the danger of 
using water from artesian wells, unless the 
water is proved by analysis to be reasonably 
free from scale-forming materials. 

SS 


LETTERS FROM PRACTICAL MEN, 


A Suggestion in Regard to Rapid 
‘Transit, 
Editor American Machinist : 

For many years it has seemed to me that 
the stopping and starting of long and heavy 
trains of cars at way stations, for letting off 
and taking ona few passengers, was a use- 
less waste of mechanical energy, and a con- 
stant and useless delay to all other passengers 
on the train. Believing this to be true, that 
a remedy is easy and practicable, and that 
the proposed rapid transit road under New 
York is the place best adapted to put the 
improvement into practice, and where it 
would be the most useful, Iam impelled to 
make this suggestion: 

Assume the line to be a four-track road, as 
proposed, the two inner tracks for the express 
trains, and the two outer ones to be used as fol 
lows: ‘‘ Pick-up” cars, each with itsown pow- 
erful motor, to run from station to station. 
Starting, say at the upper end of the town, and 
at the second station taking on such passen- 
Start at just such 
a time that, with the powerful motor and 
light load, they can attain the speed of the 


gers as wish to go down. 





express as it comes along, grapple the pick- 
up car and the first car of the express 
together, and transfer the passengers from 
one to the other without 
speed. 
nect the pick-up car and slow down at the 
next station; leave the passengers that wish 
to stop at that station, and take on those 
that desire to go on by the next express. 
Get up speed between there and the next 
station, transfer with the second express, 
and stop at the third station, and so on, 
always going in the same direction, taking 
all passengers that wish to go in that direc- 
tion, transferring them to the express train, 
and taking off those that wish to stop. 


any change of | 
F ate : | 
When the transfer is made, discon- 


Fig. 1. 





EXTENSION MICROMETER. 


be able to bring the two cars together, and | seen that the frame is of the ordinary form, 
the two brakemen on the pick-up car could | and, in this instance, for measuring up to 3”, 
grapple and disconnect when ready. | though, of course, any one who should wish 
I believe this a desirable thing to do, that | to make one for his own use could make it 

it is do-able, and as it could be more easily | of the length best suited to his work. 
done on the proposed rapid transit roadthan} The rod A fits nicely in the frame, and 
any other, I believe that is just the place to; has at the end two nuts, or rather, a 
have it. Joun E. Sweet. | threaded collar and a cap, the latter serving 
———— as the contact piece, and both being capable 
Boring a Pulley with a Milling | of adjustment, and of being locked together 
Machine. | when adjusted. The middle portion of this 
Editor American Machinist : | rod is flatted below, as seen by its cross-sec- 
The first of last week a 40 inch pulley | tion at the right, and along this flatted 
with a wooden rim, 10-inch face and 8-inch | portion there are notches as shown, which 
hub and 2-inch hole through it, was brought are 4 inch apart. The key B is fitted 
into the shop, to have the hole bored out to! through the frame, and is pressed to its 
24} inches. After a while the ‘ Old Man” | place by the flat spring C. This key pro- 
jects at the other side of the frame about 
|}, and when this projecting portion is 
| pressed back into the frame against the 
I | resistance of the spring, the part of the key 


I 
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BorING A PULLEY. 





the spring. 





the other shop, and let them do it, as our} usual. 
lathe is too small.” 


The object of this is to avoid the 


It will be noticed that the screw is only | 
said, ‘‘I guess I'll send that pulley over to} one-half inch long instead of an inch, as is| 


necessity of winding the screw so much in 
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| I have a story to tell, which may help 
|some one along. Our people are making a 
| heavy punching machine, and they gave me 
|the job of turning and fitting the main 
|shaft. On the back of the machine is a 
| large and heavy spur gear. This gear had 
| been bored and rolled out doors. I went out 
to get the size, and found the hole yy inch 
| taper. I told the foreman about it, and he 
| told me to take a large half-round file, and 
dress it out. 

As this hole was 11 inches long and nearly 
6 inches in diameter, you will see that the 
order involved nearly a day’s work, and a 
good deal of sweat, which latter I am averse 
to, unless necessary. 

So I took a piece of dry, hard wood 6 
inches square, and 2 feet long, put it ina 
lathe and turned it straight so that it would 
just ring into the large end of the hole a 
couple of inches. I then took an old knife 
used in a rivet making machine for cutting 
off rivets—a piece of steel 2 inches wide, 4 
inches long, and % inch thick, This I let 
edgewise, with the edge perpendicular with 
the radius, into the turned piece of wood 
for acutter. I then nailed a board 8 feet 
long and 6 inches wide, with its center on 
the center of the plug, for a lever, and I was 
ready for business. 

I tried my boring mill, and found it did 
not cut quite large enough. I knocked out 
the tool, and put some paper under it until 
it did cut right. I got a man to help 
me turn my mill, and the result was not 
more than three hours work, and no sweat. 

With the same rig I bored a brass box, 6 
inches diameter and 8 inches long, for the 
same machine, which was rendered too 
small by boring out the gear. The holes 
were a little rough, but they were more uni- 
form in size and just as smooth as if filed 
out. A. D. ANTHONY. 





Submitted to Our Readers, 
Editor American Machinist : 

Here is a practical question in steam en- 
gineering that I cannot find answered in the 
books: 

A man has a use for ten horse-power, and 
he knows that in a certain length of time, 
say five years, he will need twenty horse- 
power. 

Now, which isthe best and most economi- 
cal plan, to putin ten horse-power, and then, 
at the end of five years, throw it out and put 
in twenty, or to begin with twenty and work 
it for five years at ten? 

Suppose his ten horse plant cost him 
$1,000, and will sell at second-hand at $300, 
and suppose his twenty horse plant to cost 
him $1,700. He loses $700 on his plant in 
five years. Would he lose more or less than 
that by trying to run a large engine for a 
small power for the same time? That is, 
would the twenty horse plant use more coal 





to the value of $700 in five years, running at 
| such low power that but ten horse-power is 
| given out, than would be used by the ten 
horse plant running at full capacity? 

Suppose that he elects to put inthe twenty 
horse plant, and run it at ten horse-power, is 
it better to run at low pressure or at high 
pressure and a short cut-off ? 

In the latter case, what is the best form of 





which engages with the notch in the rod is| engine to run at the ordinary pressure, about 
out of engagement, and the rod can then be 80 pounds, and at such early cut-off as to 
adjusted to any desired size, when by again} give but half its real power? 
releasing the key it is pushed to its place by 


G. G. 


| Files—Gas Locomotives, 
Editor American Machinist : 
If it is pertinent to ask an impertinent 


question, I would like to know why are files 
made of low-priced steel? I am tempted to 


I disliked the idea of sending it away, so | changing from one size to the other, it being suspect files are not as good as they used to 


when the Old Man went into the office I 
rolled the pulley down to the milling ma | 
chine to see how it looked. It looked all | 
right, so 1 bolted an angle plate on the bed of | 
the machine, and strapped a piece of flat bar | 
iron on far enough from it so that there was | 
room for the hub, and out enough, so that 
it would go between the ‘‘ spokes,” 
strapped the ‘‘ spokes” 


much more convenient, and also resulting ir 





the rod A. 
Brooklyn, N. Y. 


JOSEPH GASIOROWSKI. 


Another Makeshift Boring Mill. 
Editor American Machinist : 


then | 


chuck of machine; nailed two pieces of|Old Man’s job, by Bert Ledaly. I an 


board crosswise to the rim of the pulley, | pleased that the makeshifts of men are s¢ 





with a hole through at the center the size of } helpful. 


much less wear, to change the position of) made of bad steel. 


I have been more than pleased with the) made of as good steel as other tools. 
to the angle plate | articles by Bell Crank about the Ohio man) mean all other tools, for many of the store 
and flat bar, and put a boring bar in the | boring the pulley, Mr. Rogers’ job, and the tools are notoriously bad, but good tools 


1) be, and that the reason is because they are 
‘* File steel,” as sold in 
the market, is cheap, and file makers use it, 
| and hence files are cheap tools, and bad ones, 
| too, for we all know the highest priced steel 
is none too good. Anyway, I don’t know of 
any adequate reason why files should not be 


I don’t 


1 made of good steel. 
) Inferior price is a guarantee of inferior 
| quality, and cheap steel is necessarily of infe- 
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rior quality, in whatever kind of tools it is 
used. 

I procured a lot of 12-inch half-round files 
lately, of English make, for a comparison, 
and I am astonished at the result. Iam con- 
fident one of these files will do as much work 
as two American files. Judging by the sharp, 
square shoulders at the tangs, I think they 
are old timers—old free traders—but made of 
good steel, and ata time when files were 
what they seemed to be. 

I remember that in the old times lathe 
drills were universally made of old files, and 
I have seen good edge tools made of the same 
material. Nobody ever tries that experiment 
more than once, now. 

American steel of the best quality is known 
to be good for all purposes, and files made of 
it must necessarily be good, but they will 
cost more, and the middleman will not fool 
with them. They must be procured, if at all, 
from the file maker, with the suspicion of 
file steel attached, and the proof will be in 
the using. C. W. CRAWFORD. 


Molding Small Flange Pulleys and 
Sheave Wheels. 
Editor American Machinist : 

Like many jobs in the foundry, the mold 
ing of flange pulleys and sheave wheels is 
quite lengthy; that is, by the general way, 
viz.: with a three-parted flask, or the rolling 
of flask twice, which, of necessity, has to be 


| 
| 


done to get out the lower ring of pulley or 

half of sheave pattern. In our foundry the 

work is by the piece, and on the floor. We | 
were quite busy with other work, and hav- 

ing a number of molding benches I thought 

it would be a good plan to have these pulleys 

and sheaves made on the bench, so I rigged 

up something that would be easy to handle | 
and do away with three-parted flasks, as they 

would be too heavy to work on the bench. 

I had a square frame A made of sufficient | 
size. Imade it square because it could be | 
made quickly, but it can be made round as | 
well. It was made of the required depth of | 
pulley, including flanges, allowing enough 
room for sand around the pulley and provid 
ed with a small rib, or flange G, for holding 
the sand on the inner side. It has a V-shape 
guide (. This serves asa pin for guiding | 


the frame back into position. The impres- 
sion of the sand against the V-guide serves 
as a mark, so that the frame can be put back 
in its original place. | 

In case of larger work I make a plate /H 
corresponding to the guide, which can be 
bolted to the flask permanently or turned 
against it, and will answer the same purpose. 
The frame is also provided with handles B, | 


on the side, for lifting it out of the mold. P| that it was not put out asa bearing which {be found in any machine shop for an end | 
| was without friction, but as one which | bearing. 


D are the flanges. 

The manner of molding was as follows: I 
take a two-parted flask (in this case it was a | 
sharp flask, and the pulleys were 6” and 8" | 


| 


diameter, by 3° and 4’ face, flanged on two | 
sides). The nowel part was high enough to | 
allow sufficient sand to cover the frame, and | 
the flask was quite small, the frame prevent- | 
ing the sand from running out. | 

The gating was done in the cornerat £, in- | 
side of frame; if required, it may be gated on | 





the sheet. I then put down my mold board, 
and the pattern on it, with the flange, which | 


was to be on the cope side of the pulley, | 
Then I put the frame in position, riddled 
enough sand to fill up to the frame, rammed | 
lightly, struck off to the top of pulley pat 
tern, and rubbed, or bedded the other flange 
in place. Ithen threw on a little parting 
sand and filled up the mold in the usual man- 
ner, rolled it over and made the half core of 
pulley, using an anchor for lifting it out, 
which was provided with tap holes I 
then rammed up my cope, and when lifted 
off I drew out the flange first, then the pulley 
ring, proper care being taken to vent the 
flange so as not to blow. By cutting away a 
little sand for the handle B, I lifted out my 
frame. I then took out the lower flange, and 
then the core, after which the finishing will 
be readily understood. 

This rigging can be made for sheave pulley 
as well, by making the rib, or flange G, 
wider, and the frame up to the height of 
sheave. The flange G should be wide, be 
cause the core on the sheave is quite deep, 


'lieves in flat surfaces; so do I. 
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and would require some such thing to sup-| ing the lower one, which would make bad 
port it. Large pulleys and sheaves can be | work with his grooving. 
made in this way. | There are near me two pairs of stones, 
The accompanying sketch will help to| with the top runners weighing 1,000 pounds 
make the process plain. each; they make from 220 to 250 revolutions 
Fig. lisa top view, showing the flask, | per minute. The pivot has a flat end, and is 
frame and pulley in position. Fig. 2 is a/| 14’ diameter, and has a large center i it. 
cross-section of the same, with part perspec- | The lower bearing is drilled intoa short } ce 
tive. Fig. 3 is the frame, or cheek, and Fig. 
4 is a cross-section of a similar rig as that of | hole isabout 14” diameter, and has a flat bot- 


Fig. 2, for sheave pulleys. tom. Bothare hardened. Inthe same mill are | 


Joun C. KNOEPPEL. | two pairs with under runners; in one of these, 


ithe pivot tak s not only the weight of the | 
| running stone, but the pressure due to the | 


Erasing Lines on Tracing Cloth, | 
Kditor American Machinist : 
Here is a kink for you. If you wish to} whole time the millis grinding. The weight 
alter tracings, scrape out the lines with aj of the runner and attachments is at least 
sharp knife, and rub smooth with a Faber | 700 pounds. All the lower bearings rest in 
ink eraser; then get a bottle of negative|a sort of a universal joint. 
varnish, dilute it with alcohol so as to be | wears well when oiled. 
quite thin; give the erased place a light coat | Now comes Mr. Lane, on Feb. 7, hurling 
of this varnish. When dry you cannot de- | authorities at me. I will hurl one back at him 
tect the difference, either in the way the spot | —Rankine—who says 2,240 pounds is the 
takes ink or in the way it prints. Another | limit of pressure for a flat-ended pivot of one 
thing, the spot does not catch dirt as it does | square inch area, which is about nine times 
when not coated. as great as what I suggested. 

The varnish may be bought of any dealer) I do not wish to say anything unpleasant 
in photo supplies. The kind I use is made about Mr. Lane or his bearing; my objec- 
by E. H. Anthony. W.L. CLouse. | tions are directed against Schiele, and those 

rie who put his wonderful curve into books as 
The Schiele Curve, | examples for imitation. 
Editor American Machinist : In regard to the ‘‘many machine tool 

My remarks about the Schiele curve seem | builders” that Mr. Lane would quote against 
to have called out some objectors. Mr. me, I would say that, with one exception, I 
Gribben, in your issue of January 29, thinks do not know where the Schiele curve is to 


| 
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Mo.LpDING FLANGE PULLEY. 


would ‘‘ retain the original shape.” There happen to be in a Boston shop two 


It seems to me that the name anti-friction | boring mills built within a year, for work 


curve, by which it is known in the books, if requiring the stiffest construction. One has | pee 


it has any meaning at all, carries with it the | what is called the interrupted Schiele curve, 
idea that it is a good form for a bearing | using the flat part forthe face plate bearing, 
which is to run with little friction. | which is 44 feet diameter, and the steep 

As to retaining the original shape, what is} part for the spindle. This is the exception 
the good of the shape after we have re-|to which I referred. The other mill has a 
tainea it? flat bearing for its face plate, which is about 

Mr. Grant, in the same number, although | the same diameteras the other. The spindle 
he agrees to my millstone fact, seems to| bearings are straight. In addition to the 


misunderstand my proposed bearing. I face plate bearing, both mills have a central 
merely tried to describe a simple and well-|end bearing which is flat, and which is 
tried form, which I know to be large enough , wedged up when it is required to reduce 
for the proposed weight. Mr. Grant be- the friction for a high speed. This bearing 
Mr. Grant is about 6” diameter. 
believes in a bearing which he can easily Mr. Lane’s own mechanical judgment is 
adjust after it gets out of level and the good. He says, ‘‘ The friction of a conical 
damage is done, while I prefer, for a shaft form is greater than on plane surfaces,” and 
which is placed in such an uncertain con- so he made the bearing good and big to 
struction as a mill, something which has aj;avoid trouble, and I have no doubt the 
chance to accommodate itself, bearing will run, if kept in line and _ oiled. 
Mr. Grant would lubricate his flat sur-| My contention is that, by avoiding the coni- 
faces with hardened steel balls, while I | cal part of the bearing, he would get equally 
would, in the present state of my knowledge, | good service, with less trouble and expense. 
WiLiiaM HH. HARRISON, 
these steel balls—and very beautiful things —_—— 
{ The Unexpected, 


prefer sperm oil. Mr. Grant is a maker of 





they are, too—while I, not being in the oil 
business, might be supposed to be quite Editor American Machinist : 
independent in the matter. Some time ago, while in charge of the ma- 

I might state, in regard to the millstone chinery of a large mill, I was bothered a 
illustration, that the whole weight of the great deal with the heating of a jack shaft. 
stone is only carried on the pivot when the This shaft was five inches diameter, eight 
vrist is out, then the miller screws up the feet between bearings, and carried four 


of round steel 1%” outside diameter, and the | 


| grist between the stones as well, during the | 


Everything | 


7 


face, running 310 revolutions per minute, 
driven by a double leather belt 26° wide, 
transmitting 200 I. H. P; the bearings had 
been neglected, and were slightly rough, 
and it was only by the closest attention and 
liberal use of the best lubricants that we 
were enabled to run. We had the best suc- 
cess with No. 3 lubricene grease, and de- 


pended upon that entirely. By some over- 


|sight we ran out of this, and, being a long 


way from the source of supply, concluded 
we would have to stop. The only thing in 
the way of grease that could be obtained in 
the village was the ordinary axle grease of 
commerce. This we tried as a dernier resort, 
giving it to the oiler, and instructing him to 
watch the bearings closely, and report the 
results. To our utter amazement, the bear 
ings run along with a greatly decreased tem 
perature, and continued to do so, and the re- 
sult isthat we use axle grease on this shaft 
exclusively, and have done so for upwards 
of two years, with most gratifying success, 
and at much less cost than the grease we 
had used previously. 

1 think this is fairly in the line of one of 
Professor Sweet’s unexpecteds, as [am in- 
clined to believe that axle grease on high 
speed shafting is an unknown thing. 

I tender my hearty sympathy to ‘t Vie 
tim.” I know what it is, having had a 
rather liberal dose of the same description. 
L resigned a good paying position for pre 
cisely similar reasons, except the fact that it 
was the bookkeeper in my case, which made 
it rather worse. My advice to any one in 
his position is to tell them just what he 
thinks on the subject, and then seek another 
place. ANOTHER VICTIM. 

Eufaula, Ala. 


Size of Catalogues, 
Editor American Machinist : 

The desire of all who issue catalogues is 
that they shall be preserved and always 
handy for reference. Those who keep and 
use catalogues would like all of them to be 
the same length and width. Then they can 
be arranged in uniform filing cases or pigeon 
holes, the one wanted easily found, and 
when desired be stitched together or bound, 

If all catalogues were one size they would 
be damaged less in the mails. The average 
size is 6x9 inches. Ninety-nine out of every 
hundred could be that as well as any other. 
It is large enough tobe good looking, and 


not too large for handling. It is a good 





runner or top stone, to keep it from touch-' double arm pulleys five feet diameter by 28" | 


It mails well in the or 
dinary portfolio envelope. Cuts in it are 


size for the printer. 


right size for two column advertisement. in 
newspapers. As each one decides upon the 


size of a catalogue, let him think how many 


}of other people’s catalogues he drops into 


| the waste-basket when they are of odd and 
‘unhandy shape, then let him adopt this 
standard size. 


NEWELL SANDERS. 


Electric Motors, 
| Mditor American Machinist : 

In answer to Question 62, by F.S. D. 
about advisability of using electric motors 





for each machine, ete., this is not done be 
}cause of the great cost of electric motors, 


| 


| Fifty horse-power divided up in’ various 


motors would cost 8 or 4 times as much as 
by putting up shafting, belting, etc. We 
| have two motors running in the shop; one 
lruns a winding lathe, it is 4 horse-power, 
| and answers very well; it was put there be 
) cause the nearest shaft was 39 feet from the 
}lathe, and on the next floor below; the other 
runs a small emery wheel 24 inches in diam 
| eter by } inch thick, for very light grinding. 
It is practical, but far from economical, to 


WwW. FR, 


run a shop that way. 


Tempering Copper, 

Kditor American Machinist : 

In Questions and Answers, No. 22, you 
|tell @. T. C. that the art of tempering cop 
per is not a success. Excuse me for con- 
tradicting, but it ¢x most decidedly a success, 
as you will find if you will take the trouble 
to write to Hon. Alfred Short, North East 
Erie Co., Pa., for information. 

ALBERT M, Lurugr, 
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AMERICAN 
Theory and Practice. 


No expression is more common among me 
‘*The right in 
but when it comes to apply it to 
practice it won’t work.”’ The fact is, that if 
th neory of a thing is all right, and that 


chanics than thing is all 


theory 


th y is correctly applied in practice, it will 
surely work, and when a thing fails to work, 
either the theory or the practice, or both, are 
wrong, 

Mr. Thomas G. 
no patience with the saying that the thing 


Shearman says: ‘‘T have 


is vood in theory, but will not work in prac 


tice 


will not work in practice, and nothing can be | 


good in practice which is not sound in 


theory.” 
Although the 
special reference to economic theories, they 


words when spoken had 


are equally true of any theories whatever, 
and the truth expressed in them needs, we 
think. to be especially kept in mind by me 
chanics and engineers who have to do with 
machinery. 

When the 
veloped as far asit seems possible to develop 
it seems to stand the test of mathe 
and of all the other 


bear 


theory of a thing has been de 


it, and 


matics sciences which 


can be brought to upon it, including 
that which has its final expression upon the 
drawing board, and still the machine, or pro 
cess, When actually tried, fails to work, the 
temptation is strong, as we well know, tode 
Clare that the thing is perfect in theory but 
that It is the 


frequency of such expressions, no doubt, 


practically it will not work. 
more than anything else, which has created 
the very general fecling among practical me 
chanics of distrust, If not contempt, for what 
they call the ‘‘impractical theorizers,” and 
the belief that mere theory is of no account 
Whatever; whereas, as a matter of fact, cor 
rect theory has been in the past, is now, and 
probably will continue to be, of the greatest 
importance in the development of the science 
and practice of mechanics. 

When a machine refuses to work as it was 
expected to work by its designer, then either 
the theory upon which it was based is incom 
plete or wrong, or practice has been at fault 
in the construction of the machine. 
that 
could, of 


The man of whom it could be. said 


nothing was unknown to him, 
course, formulate a perfect theory by which 
he could makea perfect drawing, from which 
he could build a perfect) machine—one that 
would certainly and infallibly work just as 
he had calculated it should work. But no 
man knows everything, and as correct: and 
complete theories of mechanics (as of ever) 
thing else) can only be constructed upon ac- 
curate and complete knowledge of the sub- 


ject so far, as the theory extends, it follows 


Nothing can be sound in theory which | 


MACHINIST 


not probable that any one ever will, while it 
is probable that many theories regarding me 
chanics are much nearer perfection than 
practice will ever get. 

When correct practice is based upon cor- 
rect theory in the building of any machine, 
that machine will be correct, and will work 
correctly, and when the practice is known to 
be correct, and the machine will not work 
correctly, then it cannot be correct in theory. 
Neither a machine nor anything else can be 
correct in theory and wrong in practice. 


-o= | 
There is Temptation. 


| good lawyer. 
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more smelters if they want tocome. I run 
fourteen Belgium furnaces.” He afterwards 
sent the men tickets upon which they came 
over. To the ordinary mind this certainly 
seems very much like a virtual contract, and 
few will doubt that, if the manufacturer had 
failed to give the men work on their arrival, 
they could have recovered damages from 
him for breach of contract, provided they 
money to hire a 
Nevertheless, Judge Thayer 


had possessed — sufficient 


| decides that no contract was made or even 


the decision 


This decision, it is 


implied, and, of course, if 


stands, the law is null. 


| pointed out, may help the Southern Steel 


Stationary engineers have sometimes been | 


jaccused of demanding a bonus from supply 


| 





dealers before they would consent to the use 


|of their goods in and about the motive plant 


in their charge. To say this is not true, in 
some instances, would be equivalent to say- 
ing that stationary engineers differed from 
other men in that they were all honest. As 
a matter of fact, they are just like the ma- 
jority of men, and amongst them the prac- 
tice of exacting bribes is the exception, and 
not the rule. Even judges have occasionally 
been accused of taking bribes. 

But if engineers do not, sometimes, make 
money out of dealers it is not for lack of op- 
We have recently been handed 
a circular letter printed on the letter-head of 


portunity. 


a firm doing business in a western city. 
This letter is especially intended for engi 
In it the firm offer a bonus to engi- 
neers, amounting to just about one-half the 


neers. 


selling price of an article that might be quite 
generally and extensively used in 
plants, the bonus amounting to a very hand- 


steam 


some sum to the engineer. 

The motives of this company may be 
good, but one-half the selling price will 
strike most people as a rather liberal com- 
mission to allow an agent, with no expenses, 
for making sales, for this virtually makes an 
agent of the engineer, an agent between the 
company alluded to and his employer. 


The case cited is certainly open to the 


) grave criticism of placing strong temptation 


in the path of an engineer—temptation to 
recommend the purchase of something not 
needed, and perhaps under some circum 
stances absolutely harmful, for the sake of 
the very material The 
engineer, we have no doubt, resists tempta- 


benefit to himself. 


tion as well as other men, but he is only 
human, and generally his pay is not somuch 
as to burden him. 

The Contract Labor Law. 


As to whether or not the so-called contract 
labor law has ever been of any-real benefit 
to American workingmen isa matter of consid 


that few absolutely correct theories are form-| erable doubt. So far as the original purpose 
: 


ed; our ignorance of engineering matters is|of the Jaw is concerned, it is a good one; 


too vast and too dense. 

We say that aman’s theory regarding a 
certain machine 
to take the of that 
screw in its nut, or the expansion of a certain 


into account friction 
part by the heat incident to operation. We 
contradict ourselves, for it 
take these things into account his theory 
was incomplete, and therefore wrong. 
Mistakes of theory in mechanics most fre 
quently arise from the fact that the theorizer 
lacks practical experience, and when that is 
the case his theory fails, simply because it 
is founded upon incomplete knowledge, and 
is, therefore, itself incomplete. Theory, in 
the abstract, is not to be blamed for this, nor 
isit any reason why men should not continue 
to construct the best theories they can, based 
upon the most complete knowledge obtain 
able by If those 


be all right, well and good; if not, then prob 


them. theories prove to 


ably the knowledge necessary to be gained, 


or the amendment of the theory necessary 


to be made, will be indicated, and a perfect 
theory tinally formulated, upon which prac 
tice may be confidently based. 


And it is to be considered that practice is 


by no means perfect, and the ‘‘ practical 


man” needs to remember this when disposed 


to blame theory for the failures otherwise 


unaccounted for. No one has ever yet seen 


+ perfect shaft, or gear, or screw, and it is 


| 


the man failed to | 


/. e., to prevent the importation of ignorant 


|and degraded foreigners to take places which 


was all right, but he failed | American workmen could not be induced to | 


that 
to enable 


the the wages offered 


sufticient 


fill, for 
not 
live by them as Americans should live. 


reason 
Americans to 
Not 
only do we believe that the importation of 


were 


such people is bad for the American work. 
men whom they displace, but bad also in 
many ways for the employers who import 
them, as many of these employers have dis- 
covered to their sorrow. The law has been 
abused, however, by attempting to prevent 
any one coming here from any foreign coun- 
try to do anything whatever under a con 
tract made before setting sail; 
which no should 
which it certainly was never intended that 


something 
law attempt to do, and 
this law should do. 

A recent decision of Judge Thayer, of the 
Circuit Court at St. Louis, seems to practi- 
cally nullify the law, inasmuch as by that 
decision an act of a manufacturer, which 
was, to say the least of it, as near to the 
making of an actual contract as will ever be 
import foreign 

to be a contract. 


workmen, was 
We are not 


needed to 

declared not 
informed as to whether there had been any 
trouble between the manufacturer and his 


employes or not, but he wrote to men in 


England saying, ‘* We can give you steady 
work, and have places for about six or eight 





Company of Chattanooga out of a dilemma. 
Notice of a reduction of 10 per cent. of the 
wages of all employes earning over $1 per 


| day was recently posted, but the men, many 


of whom, it is said, were imported in direct 
violation of the contract labor law, threaten 
to make trouble for the company by causing 
suits to be brought against it in the courts 
for violation of the law, unless the purpose 
to reduce wages is abandoned. From which 
it will be seen that the securing of sucha 
decision as Judge Thayer's was highly im- 
portant to importers of contract labor. 
—_ ea a 
Literary Notes. 

BIBLIOTHECA POLYTECHNICA. Directory 9 of 

Technical Literature. A Classified Catalogue of 

all Books, Annals and Journals” published in 

America, England, France and Germany, includ- 

ing their relations to Legislation, Hygiene and 

Daily Life. Edited by Fritz Von Szezepanski. 

This work is simply a catalogue of all the 
leading technical books and papers published 
in the countries mentioned in the title. This 
book will undoubtedly be helpful to profes- 
sional men, but its value would have been 
much increased if its contents had been ar- 
ranged for a greater convenience of refer 
ence. The price of the book is 75 cents, and 
can be had of the International News Com 
pany, 83 and 85 Duane street, New York. 


PRACTICAL BLACKSMITHING. A Collection of 
Articles contributed at different times by skilled 
workmen to the columns of ** The Blacksmith and 
Wheelwright,” and covering nearly the whole 
range of blacksmithing, from the simplest job of 
work to some of the most complicated forgings. 
Compiled and edited by M. T. Richardson, Editor 
of “The Blacksmith and Wheelwright.” Volume 
Ill. 


The first chapter treats on blacksmith’s 
tools, their use, and manner of making some 
of them. 
wrenches; welding, brazing and_ soldering; 
theory of and points about welding; how to 
mend wagon springs; steel and its uses, tem- 


This is followed by chapters on 


pering, hardening and testing; hand forgings; 
making chain swivels, and plow work in 
The book is well illustrated, most 
of the matter has been contributed by thor- 


veneral, 


oughly practical men, and the character of 
the as will be beneficial and 
convey useful and valuable information to 


whole is such 


those who wish to become proficient in the 


jart of blacksmithing. The book is published 


by M. 'T. Richardson, New York. Price, $1. 
WEDDIN’S BASIC BESSEMER PROCESS. Trans- 
lated from the German by William B. Phillips, Ph. 

D., Prof. of Chemistry and Metallurgy, University 

of Alabama, Tuscaloosa. Late Prof. of Mining 

and Metallurgy, University North Carolina, Chapel 

Hill, and Ernst Prochaska, Metallurgical En- 

gineer. 

This translation of a work from the pen of 
such a prominent and leading metallurgist 
as Dr. Weddin is acknowledged to be, can 
not fail to give the book a character of au- 
thority and an eminent position among tech- 
nical literature. It treats on the principles 
underlying the basic Bessemer process, de- 
scription of the process, the apparatus used 
and the phenomena which occur, The open- 
ing chapter gives an account of the early 
dephosphorizing methods, and is followed 
by chapters on basic lining, including the 
early use of basic earthy materials; construc 
tion and lining of the converters; the materi 
als; the basic Bessemer process; the chemical 
and physical reactions; general arrangement 
of basic Bessemer works; utilization of basic 
Bessemer slag; dephosphorization in the open 
hearth; economical results of the basic Besse 
mer process, including cost of working, and a 
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The 
appendix treats on desulphurization of pig- 


list of basic plants in different countries. 


iron, and is followed by a chapter on dephos- 
phorization in the open hearth furnace, 
Ernst Prochaska, of the 
the metallurgical engineer, 
Basic Steel Works, 
chapter includes ar 


by 
translators of 
late of the 
Teplitz, Bohemia. 
account of the 
hearth 
the 
analyses, 


one 
book, 
This 
construc- 
tion of the furnace, 


open process at 


Resicza; mode 
Gratz, 
basic 


of working, process at 


magnesite lining, and use of 
All the 
stated, and a comprehension of the same is 
The 
Scientific Publish 
Place, New York. 


steel. subjects are plainly 
further aided by many fine illustrations. 
book is published by the 
ing 27 “Park 


Price, 


Company, 


$3.50. 


GIONS and 
UE SIERS. RS 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 
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Ont., writes: Please 
bluing a rifle barrel. 
and allow it to eat 


(79) J. Toronto, 
give me a pote for 
A.—Apply nitric acid, 
into the iron a little; then clean, oil and 
burnish. The blue color on wrought-iron 
and steel is also produced by various other 
processes; it is, in some cases, due to a cer 
tain amount of oxidation corresponding with 
a definite degree of heat. For practical de- 


tails of bluing see our issue of October 2, 
1890. 

(80) A. H., Cortland. N. Y., writes: I 
shall be very much obliged to you if you 


will answer the following question, in order 
to settle a controversy in our shop. What is 
the correct area of a surface 2 feet 44 inches 
long and 3 inches wide? A.—The solution 
of this problem can be 
decimals, thus: The length of 
28.25 inches, its width is 0.75 inch, 
area will be 28.25 x 0.75 21.1875 
square inches. 


(Sl) W: Jf. G., 


the surface 
and its 
we 8 
: 21 16 


Drifton, Pa., writes: 
Please answer the following question, to set 
tle a dispute. I claim that a single engine 
should be called a right-hand, whose shaft 
extends towards the right when looking at it 


from the cylinder end. .A.—It is customary 
to apply the term “right-hand” to an en 
gine whose fly wheel is on the right-hand 


side of the cylinder when viewed from the 
cylinder end, 2. And with double engines, 
such as hoisting engines, I claim that stand 
ing at the cylinder end, and facing the shaft, 
the cylinder on the right should be called 
right-handed. .A.—Correct. 


(82) F. E. W., Newark, N. J., 
In your issue of January 8, in answer 
Question 19, you refer to May 27, 1890, for 
rules for designing small upright boilers; I 
cannot find an issue of that date. .A.—It 
should have been March 27. 2. In- your 
of January 1, 1891, you recommend in 
answer to Question 11a compound engine 
with cylinders 2% and 54 inches diameter, 
and 4inches stroke. Please give about the 
size of an upright boiler to furnish plenty of 
steam at 100 pounds pressure; it is to be used 


writes: 


Issue 


onasmall boat. What will be the horse- 
power of this engine ? A.—For soft coal, 
diameter of fire-box 27 inches; height, 21 


inches; 44 tubes 2 inches diameter, 
long. At a speed of 350 revolutions per 
minute the engine (condensing) will develop 
about 8 indicated horse-power. 


(83) G. L., New Orleans, La., writes: The 
gas company of this place are using 2-inch 
square bars of wrought-iron for grates, and 
claim that they are better than cast-iron 
bars. Now, supposing that we make a cast- 
iron bar with light and lots of air 
space, do you think they will stand, say we 
make it 3 feet long, 4 inches deep, sides 4 
inch thick, and air space 1 inch wide? A. 
There is a difference of opinion as to whether 
the wrought-iron grate is better than a cast- 
iron one. For locomotives which 
coal, a cast-ifon grate is nearly always 
with good results, and it seems to us that 
these bars are put to as severe a test as in 
any other boiler. The width of the face of 
grate bar which you propose is too narrow; 
we prefer a width of at least } of an inch, 
and the thickness at the bottom should be 
4 of the width at top; hence for a face } inch 
wide, a thickness of 4 inch at bottom will 
be required. The depth of the bar at the 
center is usually made equal to 0.6 4/ length, 
hence 4 inches deep at the center is ample 


sit le ‘Ss 


used 


easily worked out by | 
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The bars should be cast in nests, say 2 or 
3 bars toa nest. The air space will depend 
somewhat on the kind of coal used, but the 
general practice is to make the width of air 
space equal to width of face of bar, or slightly 
less. 


(84) J. W. C., Brooklyn, N. Y., asks: 
Can you tell me where I can get illustrations 
of the radial valve gear now in use on the 
U.S. 8.‘ Philadelphia ” and ‘* Concord.” 

We know of no other way of getting these 
than to send to the builders of the engines. 
Those for the ‘‘Concord”’ were built at the 
Quintard Iron Works, New York City. 2. 
Please let me know if you charge anything 
for answering questions? I am = always 


| ready to pay a person for the information he 


can give me. A.—We never charge, neither 
will we accept anything for answering ques- 
tions. We always take pleasure in answer- 
ing to the best of our ability, and as far 
time and space in our columns will permit, 
all questions of general interest to our read- 
ers, and relating to our specialties. 38. What 
book on marine engineering is a good one 
to study to enable an applicant for a license 
to pass the examination? A.—Prof. A. 
Jamieson’s text-book on steam and the steam 
engine, and John Bourne’s catechism of 
the steam engine may aid you. 4. Will the 
AMERICAN MACHINIST publish a list of ques- 
tions generally asked during an examination? 
A,—It is impossible to do so, as there are no 
regular sets of questions asked; they are 
such as will draw out the general knowledge 
of and the applicant’s fitness for the position. 


(85) F. L., Baltimore, Md., writes: <A 
short time ago I took notice of two cylinders 


as 


4s diam 
r 
’ ” “i 
26 diam 6 diam 
ait i 
- Q diam, > 2 diam 4 diam 
r 4 


which were taken out for 

these was 7 inches diameter, 
10-inch stroke of piston; its steam ports were 
'tx3 inches; exhaust port, 1,5,x3 inches. 
The other cylinder was 6;} inches diameter; 
stroke, 12 inches; its steam ports were 
4x2'!; exhaust port, §x2}} inches. Both 


repairs. One of 
and suitable for 


| ] : 
;}engines were run ata speed of 90° revolu- 


| tions per minute; 


steam pressure, 60 pounds. 


Please inform me if the ports in both en 


gines are correct, and why is there such a 
large difference in the ports? A.—In the 
7x10-inch engine, the steam ports are too 


large for the given piston speed; and in the 


61ix12-inch engine, the steam ports could 
also be somewhat reduced, although they 


}are nearer correct for the speed than in the 


to | 


| other at 53 indicated horse-power. — 3. 


36 inches | 


burn soft} 


first engine. Undoubtedly, both engines 
were originally designed for a greater piston | 
speed, and the first one for a greater speed 
than the second engine, which will account 
for the difference in the sizes of steam ports. | 
We cannot give an opinion in regard to the | 
exhaust ports without knowing the dimen- 
of the valves, arrangement of ports, | 
and travel of valves. 2. What will be the 
horse-power of each engine. A.—The 7x10 
engine we should rate, under the given con- 
ditions, at 54 indicated horse-power, and the 
What 
is the ordinary position of the link in tug 


sic Ns 


boat engines when running? Is the link 
placed in full gear, or hooked up? A.—In} 


some marine engines the link is designed for 
reversing only, , 
put in full gear or nearly so. But the link 
can and often designed to work ad- 
vantageously when hooked up. 4. Can an 
engineer who holds a stationary engineer’s 
license take a position on a tugboat or steam 


Is 


yacht without getting a special license? A. 
—No 
(86) M. E. E., Cumberland, Md., writes: 


I want to displace a piece of steel 2 inches 
by 10 inches, 18inch thick, by punching. I 
have no data of the crushing weight of steel; 
can you tell me where I can get any light on 
the subject? I want the size of shaft to 
place a cam on to crush this metal, and the 
strength of the sides of frames. A. 
understand you tosay that a hole 2x10 inch- 
es is to be punched through a steel plate 12 
inch thick. When a plate is punched the 
ultimate shearing strength of the metal must 
be overcome over the surface sheared. 
Assuming the hole to be rectangularin form, 
then the area sheared will be equal to(2 + 10) 
tore «Ss 33 square inches; and if we 
tuke the ultimate shearing strength to be 
70,000 per square inch, then it will require a 





and in such cases it is always | 


—We | 
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force of 38 x 70,000 = 


2.310.000 


2,000 
piece of the size given. 
ing strength of materials is subject to wide 
variations, dependent on the kind and quality 


of the material; 


believe 


of 


inch, 
high as 75,000 pounds per square inch. 
is impossible for us to give you, with any 
certainty of correctness, the size of shaft and 


cross-section of frame, 


for 
to be a fair 


is only 


for other 


ste 
average, 
ultimate shearing strength of 
steel 
and 


23 


2,310,000 pounds, or 


1,155 tons to punch out the 


The ultimate shear- 


el, 


70,000 pounds we 
although the 
some qualities 
45,000 pounds per square 
qualities it is given as 


It 


without making first a 


drawing of the machine so as to enable us to 


compute 
be 


may 


vents us 
of 


chine 
with 


the mechanics 
book on this subject 


the 
subjected; 
from doing 
this kind yo 


bi 


SO. 


of 
by Professor 


stresses to which these 


it 


u should be 


materials; tl 


Merriman is a good one to study. 


(87) 


Kindly 


scribers 


fam 
1e t 


iliar 
ext- 


Manstield | 


Mechanic, Norfolk, Va., writes: 
give me and many of your sub- 
an answer to the enclosed. What | 


weight suspended from the drum F’ can be 
balanced by a pull of 150 pounds applied to 


the outer rim of a hand-wheel ¢ 


"and what is 


the gain in such a combination, theoretically 


expressed ? 
given 


A.—When a 


trai 


The diameters of the wheels are 
in the sketch. 


n of 


wheels like that in the figure is put in mo- 
tion, 
tion by the circumference are called driving 
driving 
those which receive motion by 


wheels; 
wheels; 
circumference 


130 tbs) 
l 


those 


wheels 


Dd, 


hence, 


hence, 
wheels. 
brium i 


’ 
fe 
4 


are Ci 


and F' are 


illed 


driven 


which communicate 


mo- 


the 


wheels; 


A, Band Care driven 


The law of equili- 


~ 


The power P is to 
| 


weight Was the product of 
the radii of the driving wheels 
is to the product of the driven 
This law is expressed 
in symbols as follows: 


wheels. 


the radius of 
by ie , 


Be: 
by re; 


A 


In orde 
we only 


the syn 


Dby r; 


Let 


A be designated 


Bby R,,; and C by 


Eby 
then, Pis to 
r to apply 


ibols their val 


Ts 


W 


ues, 


and 


as 7 


ft, <7e18to xn, XT, 
this law, | 
need to substitute for | 


and 


then work out the solution as 
= indicated by the signs, thus: 


150: 


P 


ae 
x 1S x 18. 
get 150: 


WwW: 


34 X 34 X 44 
From which we 
: §5.125 : 
Which is a simple statement 
in proportion. 


4, 


24 


056, 


The first and 


fourth, of four quantities in proportion, are 


called artremes, 


of 


is: 


The 


The 
product of the ex- 


and the second and the third 
of the quantities are called means. 
proportion 


law 


tremes is equal to the product of the means. 
From the foregoing we have: 


150 * 4,056 = 


hence, 


150 & 4,056 _ 


W 


W 


59.125 


Here, 


friction has 


59.125; 


x 


11,086. 


been neglect 


73 pounds. 


The 


friction will depend on the kind of gears 


used, 
probably 
the 


and 


the condit 


overcoming friction. 


ions of the 


a deduction of 10 per cent. 
weight 


journals; 
from 
W will cover all the work lost in 
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insertion under this head. 


line. 


Copy should be 


sent 


Advertiseme ents 


50 “cents a line 
About seven 


to reach us not? 


Sor each 


ater 


Saturday morning for the ensuing week's issue. 


Grant’s (1891) gear catalogue ready. 


see 


Link- Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 


Over 


* Bradley's 
world.” 
Drop Presses, 
White & Co., 
Pattern and 

| and styles. 
Davis 
Manning, 


by Jenkins & Lingle, 


Miller, 


successful. 


Shafting Straighteners. J.H. Wells, Tampa, Fla 
Power Hammers, the best in the 
20 sizes. Bradley & Co., Syracuse, N. Y 
Punches and Shears. Williams, 
Moline, Ill., manufacturers. 
Brand Letters. A variety of sizes 
Heber Wells, 8 Spruce St., New York 
Key-Seating Machines kept in stock by 
Maxwell & Moore, 111 Liberty St., N. ¥ 
The best Upright Hammers run by belt are made 
Bellefonte, Pa. 
For a knowledge of blue printing write to D. R 
architect, Harrisburg, Pa. 
Ice and Refrigerating Mac hines, 155 sold, and all | 
David Boyle, 521 Monroe St., Chicago, Hi. 
**How to Keep Boilers Clean.’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st,, N. Y. 


Selden Packing for stuffing-box, with or 
Randolph Branat, 


Driving-Box Planer 


rubber core. 
Locomotive 


Ayer, 


& Ayer, 


Philadelphia Pa. 
Special Tools for Railway Repair Shops. 


Philadelphia, Pa. 


50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., 


Tool. 


ady 


Pedric 


Pe 


Light Special Machinery and Tools to order. 


Meriden Machine 


Tool Co., 


Meriden, Conn 


words make a 
than 


Philadelphia and N. Y 


Ww ith ut 
38 Cortlandt St. 


ick & 


‘drick 


The 


Get particulars of our new Wall, Suspended and 


Radial Drills. C 
L 


Ss. 


drawing stands 


Baush 


Holy« 


& Sons, 


The 


original 


ke, 


For 


Mass 


par 


| ticulars and prices, address W, 8, Rogers, Troy, N.Y 


PF 


parts | 
want of time pre 
To design a ma- 


| 
| 





Castings for small and medium-sized vertical en 


gines. Humphrey’s Foundry, Bellefontaine, Ohio. 
For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 


son St 


Ill. 

Send $1 for Catalogue D, Fine 
Over $550 pages. Fully illust’d 
goods are ordered. Frasse & Co., 92 Park Row, N.Y. 

Audubon Machine Works, New Haven, Conn. 
Electrical work, superior facilities, builders of ma 


, Chicago, 
Tools and Supplies 
Free when $10 worth 


chinery, heavy and light. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 


air pumps, acid blowers, filter press pumps, ete. 
Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa 
S. W. Card & Co., Mansfield. Mass., make every 
thing in the line of T: apsand Dies. S. A. Smith, 23 
S. Canal St., Chicago, Western Agent. 


Most sensitive and durable Damper Regulator 
est works within one pound; send for circular. 
. Kieley, 11 W. 13th st., New York 


Billings & Spencer Co.’s Packer & Boiler Ratchet, 


and all kinds of Forged Wrenches. S. A. Smith, 23 
S. Canal St., Chicago, Western representative. 

For the latest improved Eecentrie Hook, Conl 
necting Rods and Stub Ends, address T. C. Dil- 
Machine Company, Philadelphia, Pa 

25"" “Only Drill Press built on 

32" *Ko-rekt’ principles, 

37") even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J 

DuBois & DuBois, Patent Attys, 715 11th St.. Wash 


ington, D. C., procure first-class patents. Send stamp 
forillustrated pamphlet, ** March of Invention,”’ con- 
taining valuable information, and list of references. 
Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Brief History of Patent Legislation. 
Hawkins’ Calculations, for engineers, firemen 
and machinists. Send 25 cents for Part I, and sub 
scription blank for whole issue, 10 parts (bound vol. 
$2.50). Theo. Audel & Co., 91 Liberty St., office 3. 
Every draftsman needs one. The Engineer's Sketch 
Book of mechanical ey ments, appliances, devices, 
contrivances,ete.,by T. W. Barber. 1,936 illustrations. 


Avo. cloth, $3. pan AE books on mech. subjects 
free, E. & F. N. Spon,12 Cortlandt St., New York. 


De a, Screw Propeller Wheel made only by 


Eye Samuel Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C, H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 


adapted for Heavy Steamship Repairs. 

Club Rates.—If noone is getting up a club for the 
AMERICAN MACHINIST in your town or” establish 
ment, send for Circular of New Club Rates, and 
try it yourself. Address AMERICAN MACHINIST, 96 
F uiton St., New York. 

‘Binders’ for the American Machinist. Two 
fan the “Common Sense,’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 

* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 





postpaid. Published by John Wiley & Sons, 53 
East 10th St., New York. 
ae 
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The Gainesville (Ga.) Iron Foundry is reported as 
to be enlarged 


A $100,000 cotton-mill will be erected, 
at Maiden, N. C 


it is stated, 
The establishment of pipe works at Roanoke, Va., 
is being discussed 

A $10,000 ice factory is reported as to be erected 
at San Angelo, Tex. 

It is stated that a rolling-mill will be constructed 
at Pulaski City, Va. 

will. 
. Va. 


A woolen-mill it is stated, be established at 


Charlestown, W 





There isa prospect of aniron foundry being built 


| at Weatherford, Texas 
G. B. Gray, of Oakland, Cal., will establish a nail 
| factory at Seattle, Wash 
| Aniron foundry will be established at Milledge 
ville, Ga., by P. W. Pooser 


A hardware factory, to cost $26,700, is to be estab 
lished at Middleville, Mich 

The Belt Railway 
| chine shop at St. Louis, 


Company are building ama 


Mo. 
Henry Turlington is reported as to establish ama- 
chine shop at Clinton, N.C 





A stock company will establish foundry and ma 
chine shops in Berryville, Va. 
| There is a possibility of an iron furnace 
| constructed at Ball Ground, 
| 


being 
Ga 

It is reported that big iron works will be located 
at Christy, McKeesport, Pa. 

been given out at Bell City, 
an iron foundry. 


near 
A contract has Ala., 


for the erection of 


| 
R| 


E. M. Cross, of Berlin, N. H.. is building a foundry 
in connection with his machine shop 

The Gainesville (Tex.) Iron Works is being en- 
larged, and is to put in new machinery 

J.M. McCrary is reported as to erect an iron 
foundry and machine shop at Senoal, ¢ 

A large foundry will be built in Atlanta, Ga., by 


the Westerland Electric Conduit Company. 


It is stated that Berwick (Pa.) car 
plate removing their plant to Bristol, 


works contem 
Tenn 


An iron foundry and machine shops it 


stated, be established at Corpus Christi, 


will, 
Tex 


is 


10 


The Woodcock Iron Works, with $20,000 capital 
stock, have been incorporated at Goshen, Va. 

The Smith-Hill Company, Quincy, Hl., will build 
an addition to their extensive machine shops. 

Sioux Falls, Dakota, is to new machine 
plant, which, it is expected, will employ 500 men 


have a 
Parties are investigating with a view of estab 
lishing iron and steel works in San Antonio, Tex. 

W.B. Farrar & Co. (Ridgeville, Tenn.,) will, it 
stated, convert their planing-mill into a car works. 


Is 


The Wellman Iron and Steel Company, of Chester, 
Pa., will erect a steel foundry department 100x300 
feet 
Gaines 
fac 


The Georgia Manufacturing 
ville, Ga., will, it is stated, enlarge 
tory. 


Company, 
its cotton 


been broken at Jackson, Mich., for 
Columbia Foundry Com 


Ground has 
the buildings forthe new 
pany 

The size and capacity of the Berlin Machine 
Works, at Beloit, Wis., will be doubled the coming | 
spring. | 


The Union Steel Works, of Louisville, Ky., is re 
ported as to remove its steel tool works to Lexing 


ton, Va. 
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It is stated that a $100,000 cotton factory, pipe 
works, rolling-mill and other manufacturing indus 
tries will be established at Renfroe, Ala. 

The iron foundry and machine shop of the Amer 
Bridge and Iron Company, at Roanoke, Va., 
recently damaged by fire, wil be rebuilt 


ican 
W.D. Forbes & Co. are starting a new machine 
shop at Thirteenth and Hudson streets, Hoboken, 
N. J., for building special tools, guns, ete. 
The Dustin-Hubbard 
(Ft. Payne, Ala,,) will hold a meeting on February 18 
to consider the issuance of $20,000 of bonds 


Manufacturing Company 


The Foster Machine Company has been organized 
at Portland, Me., with a capital of $150,000, for the 
purpose of manufacturing textile machinery. 

A bill has been in the Legislature to 
incorporate the Manufacturing Com 
pany, to erect a cotton-mill at Cherryville, N.C 


introduced 
Cherryville 


The Charlestown Mining, Manufacturing and Im 
provement Company is negotiating for the estab 
lishment of a rolling-mill at Charlestown, W. Va. 


The Arcade Manufacturing Company will remove 


|} from Freeport, Ill, to Madison, IL... and have in 


creased their capital stock from $12,000 to $100,000. 


E.S. & F. Bateman, Grenloch, N. 


} new illustrated catalogue of farm and garden im 


H. L. Laughlin is endeavoring to organize a $100, 
000 stock company, to erect a cotton factory at Che 
raw, 5. C. 

The Canton Malleable Iron and Manufacturing 
Company is a new concern at Canton, Ohio; capi 
tal, $100,000. 

Parties are investigating with a view of establish- 
iug an iron foundry and machine shops at Middles 
borough, Ky. 


Astock company, witha capital of $25,000, are 
building a brass foundry and machine shop at Mid 
deville, Mich. 

George Baring and Oscar White are erecting and 
will operate an iron foundry and nail factory at 
St. John, N. B. 

MeNight & Haskell and others will, it is stated, 
organize a stock company to erect: a cotton factory 
at Attalla, Ala. 

A company is reported as having secured a site 
upon which to erect basic steel works at Sherman 
Heights, Tenn. 

The Hall Machine Company are to erect large 
shops in Deering, Me., capable of employing from 
300 to 400 men. 

A‘Houston party is investigating with a view of 
establishing an iron foundry and machine shop in 
Yoakum, Tex. 

A company is reported as having secured a site 
upon which to erect basic steel works at Sherman 
Heights, Tenn. 

A movement ison foot at Clinton, N. C., to or 
ganize a company forthe purpose of establishing 
machine shops. 

Parties are investigating with a view of estab- 
lishing an iron foundry and machine shop at Mid 
dlesborough, Ky. 

Adams & Marriott have, it stated, made a 
proposition for the establishment of a rolling-mill 
at Galveston, Tex. 


is 


The Norfolk & Western Railroad Company's car 
wheel works, at Roanoke, Va., will employ 200 men 
when completed. 

The North Baltimore Machine Works, of North 
Baltimore, O., will remove its machine works to 
Ronceverte, W. Va. 





The El Paso (Tex.) Foundry and Machine Company 
has, it is stated, contracted for the erection of anew 
building 40x110 feet. 

A Chicago (Ill.) party is reported as having made 
a proposition to build a Bessemer steel plant at 
Fort Worth, Texas. 

W. H. Phillips, of Taunton, Mass., will, it isstated, 
probably remove his foundry and machine shops to 
Middlesborough, Ky. 

Pittsburgh (Pa.) capitalists are investigating with 
a view toestablishing an iron foundry and novelty 
works in East Texas, 


| 

The Curtis Hardware Company is a new incor- 

porated concern at Wellington, Kansas, with a 
capital stock of $30,000. 


A large machine shop connected with the Duluth, | 
South Shore & Atlantic Railroad, is to start up | 
soon at Marquette, Mich. 


e 

It is reported that several capitalists are interest- 
ing themselves in the establishment of several large 
stove works at the South. 


It is reported that parties are endeavoring to or 
ganize a $125,000 stock company to erecta cotton 
seed-oil-mill at Paris, Tex. 


Houston, Stanwood & Gamble have purchased a 
site at Covington, Ky., for their engine works, and 
willat once establish plant. 

A $50,000 stock company may be organized to 
erect a cotton-mill at Rockwell, N. C. E. B.C. 
Hambley can give information. 


It is stated that Enderline & Beroni will rebuild 
their iron foundry and machine shops, lately de- 
stroyed by fire at Aberdeen, Miss. 


A large Providence manufacturing concern is 
about erecting a $5,000,000 engine building at St. 


Louis, which will employ 500 men 

It is stated that the Reading Iron Works, of Read 
ing, Pa., is investigating witha view of establish 
ing iron works at Fort Worth, Tex 


jlar of anew upright drill, just 


| drills. 


plements, of which they make a very complete line 


It is rumored that the Chesapeake & Ohio Rail 


| road Company has purchased a site, and will erect 
a roundhouse and repair shop in Huntington, W. | 
| Va. 


The Kingsley Foundry and Manufacturing Com 
pany, of Elyria, Ohio, have secured a location in 
Hammond, Ind., and will erect on ita plant to cost 
$30,000. 

A bill will be introduced in the Alabama legisla 
ture t» incorporate the Alabama Iron and Steel 
Company, witha capital of $10,000,000, at Birming 
ham, Ala. 

At Richmond, Va., the James River Steel and 
Iron Company, to have a capital stock of not less 
than $200,000 and not more than $1,000,000, has been 
incorporated. 

A bill has been introduced in the legislature to in 
corporate the Alabama Locomotive Company, at 
Montgomery, Ala., with a capital stock of not less 
than $1,000,000. 

The Attalla Foundry and Manufacturing Com 
pany, which will erect a foundry and machine shop 
and chair factory at Attalla, Ala., has increased 
its capital stock to $50,000. 

The Crucible Iron and Steel Works (East 
Louis, I1.,) will nearly double their capacity by the 
erection of a new foundry, 100x64 feet. The im 
provements will cost $100,000. 


St. 


It is probable that in the near future the Chicago 
Tire and Spring Company, of Melrose, Il., which 
employs less than 100 men, will be so enlarged as to 
furnish employment to 500 persons. 

The Alabama legislature will be asked to incor- 
porate the Southern Steel Company, of Birming 
ham, Ala. The incorporators named are: W. A. 
Walker, T. T. Hillman and G. L. Morris. 

A new roller-mill will be built at at Lowa 
Park, Tex. Mr. J.C. Flynn, the proprietor, has se 
cured a location adjacent to the elevator, and is 
away now to buy all needed machinery. 

The Brown Hoisting and Machine Company, 
Cleveland, Ohio, has bought about 5 acres adjoin 


once 


| ing their present works, upon which to extend their 
| business, as the present plant is too small. 


The Hill Clutch Works, Cleveland, Ohio, are rush- 


ed with orders, working night and day, and still | 
| cannot keep up. 
| tion to their machine shop of about 100x50 feet 


They think of building an addi 


The Patten Self-oiling Journal Company, with a 
capital stock of $100,000, has been incorporated at 
Baltimore, by J. S. Patten, Edwin Higgins, J. A. 
Pierce and others, and will establish axle works. 

It is stated that the Fredericksburg Development 
Company has closed contract with the 
Engine and Machine Works, of Summerfield, 


dr ., > 
Progress 


Md., 


for the removal of its plant to Fredericksburg, Va 


J. E. Snyder, Worcester, Mass., has issued a circu 
brought out. Also 
the opinions of a large number of users of his 
He makes a specialty of drilling machines 


The Dwight Slate Machine Company (Hartford, 
Conn.,) has issued a new and enlarged catalogue of 
machinery and tools. The catalogue is quite com 
pletely illustrated, and the descriptive matter is 


good. 


T. F. Warwick, H. C. 
others 


Perkins, A. C. Brinson and 
incorporated the Warwick Machine 
Company, to erect iron and brass foundry and ma 
chine works at Augusta, Ga. The capital stock is 
$12,000. 


have 


There is water-works agitation in Spokane Falls, 


Wash.; Parkersburg, W. Va.; Donner’s Grove, IL: 
Milledgeville, Ga.; Los Gatos, Cal.; Butler, Mo.; Lu 
verne, Minn.; Grand Rapids, Mich., and Colorado 
Springs, Col. 


New York parties, represented by J. T. McKiney, 
have purchased a large-tract of land adjoining At 
talla, Ala. A cotton-mill to cost about $200,000 will 
probably be erected by this company on the recent- 
ly acquired land. 


It is announced that the Illinois Central Railroad 
will replace their shops recently destroyed by fire at 
Water Valley, Miss. The main structure will be 
286x110 feet, of brick, and will be thoroughly mod 


ern in every_detail. 


J., have issued a | 


; manufacture of 
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It is stated that English capitalists have purchased 
from C. B. Little and R Bruce several thousand 
acres of mineral land in Georgia, North Carolina 
and and will build rolling-mills, iron 
works and steel plant 

The Toledo Malleable Lron 
Ohio, which have in 
for some months, have started up with a force of 
125 men, 


K. 
Tennessee, 


Works, of Toledo, 
been course of construction 
This force will be increased as rapidly as 
the business will permit. 

We have received from The A. T. Koopman Com- 
pany, Chicago, IL, a catalogue illustrating and 
describing novelties manufactured in the way of 
calipers, dividers, wrenches, scales, dogs, and nu 
merous other machinists’ tools. 


The Western Rolling Stock Company, of Chicago, | 


has been incorporated, witha capital stock of $100,- 
000. by George E. Farley, Grant S. Wheeler and 
William E. W. It will manufacture cars, 
engines and other rolling stock. 


Johnson. 


The Synnestvedt Machine Company has been in 
corporated at Chicago, capital stock $3,000, for the 
manufacture of machinery and mechanical appli 
Incorporators, John B. Synnestvedt, Oscar 
F. Linroth and Hugh L. Burham., 


anees, 


The Canonsburg Iron and Steel Company, of Can- 
onsburg, Pa. has decided to greatly enlarge its ca- 
| pacity. The firm manufactures sheet iron and steel 
for stamping purposes and galvanizing. The pres 
ent capacity is about 4,000 tons per year. 

The Edison General Electric Company, New York, 
| has issued a descriptive circular of Electric Per- 
Drills, for mining and similar 
| The system is very fully explained, and a good deal 
lof information furnished on the subject. 


cussion purposes. 


The Vacuum Oil Company, Rochester, N. Y., has 
issued an educational pamphlet on the use of oil, 
and the saving resulting from the use of oils of a 
good quality. Figures are given to show the saving, 
and other interesting matter is presented. 

The Areade File Works, of Sing Sing, N. Y., and 
the Curtiss Manufacturing Company, of Bridgeport, 
Conn., have visited Stamford, Conn., with the view 
of locating there. The board of trade is consider- 
ing what inducements can be offered them. 

The Alabama Iron and Steel Company, with a 
capital stock of $10,000,000, have petitioned the Ala- 
bama Legislature for incorporation. Caldwell Brad- 
shaw and others are the incorporators. They pro- 
pose erecting a large plant near Birmingham, Ala. 

The C. P. MeWane Plow and Machine Company 
will remove its plant to Graham, Va., and has let 
contract for the erection of its new plant, which 
will consist of foundry 50x100 feet, machine shop 
540x160 feet, mounting-room 40x160 feet, and 
pattern shop. 


large 


| Two gentlemen, practical, wealthy, and earnest 
workers in iron, are in the city for business. They 
are here for the purpose of establishing iron and 
steel works, provided: they can be made to see that 
San Antonio is a profitable location. 
Times (Texas). 


San Antonio 


The Caraleigh Mills Company, recently organized 
at Raleigh, N. C., with W. G. Upehurech, William 
Linehan, F. B. Dancy and others as directors, has a 
capital stock of $150,000 and will at once endeavor 
to make arrangements for the erection of a cotton- 
mill at Raleigh. 

It is announced that Rife Brothers are preparing 
to erect a large plant at Hazelwood, Pa., for the 
hardware. From 75 to 100 
men are to be employed in the factory. Ground 
has been bought for the new works, and construc- 
tion will begin soon. 





wagon 


Glover Bros., iron founders, at Frankford, Pa., 
have broken ground for a new plant, which will 


give employment to about 100 hands. They are to 


| erect at once a brick building 52x120 feet, which will 


be divided into four large rooms, witha clearance 
of 16 feet from floor to beam. 

The F. & H. Boen Company, range manufactur- 
ers, of Cleveland, Ohio, is about to build shops in 
Galion, Ohio. The main building will be 200x65 feet, 
with foundry, machine shops, and other buildings 
necessary to carry on the business. They expect to 
have the new place ready by next August. 

The Ball Engine Company, of Erie, Pa., has just 
completed a foundry, and the plans are prepared 
for an extensive addition to the plant. The addi 
tions will be equipped with modern tools, some of 
them being specially designed for the class of work. 

| Special appliances will be put in for handling the 
largest engines. 

The Mutrie Metal Company, which has been op 
erating a plant at Beaver Falls, Pa., with 150 em- 
ployes, has decided to move to Erie, in the same 
State. An Erie architect 
pare plans for building at once,and the enterprise 


has been ordered to pre- 


will be transferred to Eriein the spring, and oper- | 
j ton at 


|another sum to buy acut. I 


ated with $200,000 capital. 


It is stated that a contract has been entered into 
with the Union Steel Works, of Louisville, Ky., 
manufacturers of edge tools, to locate their plant 
in Lexington, Va., at as early a day as possible. 
This company havea capital stock of $1,000,000, and 
the buildings will cover 4 acres of ground. They 
agree to work 300 skilled laborers. 


It is stated that stockholders in the Pennsylvania 
Railroad Company will build extensive car works 
at Milwaukee, Wis. A large tract of land has been 
secured and a company organized, with a capital 
stock of $800,000, of which between $500,000 and 
$600,000 has been subscribed. They will be the finest 
and most extensive car works in the country. Work 
will be commenced as soon as the weather will per- 
mit. 


|} ance of 16 feet from floor to beam. 
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A number of substantial improvements are being 
made at the Gainesville (Tex.) iron works. A large 
addition is being put to the main building, new ma- 
chinery is being put in, which, when completed, will 
render the capacity of the plant double what it has 
been in the past, making it sufficient to turn outa 
ton of castings per day. These improvements will 
be completed and the works ready for operation by 
February 15th. 

Glover Brothers, iron founders, at Frankford, Pa., 
have broken ground for a new plant, which will 
give employment to about 100 hands, They are to 
at once a brick building 52x120 feet, which 
will be divided into four large rooms, with a clear- 
There will bea 
tumbling room, a finishing shop, a machine shop 30 
feet square, and a two-story pattern loft 20x50 feet. 
The latest improved machinery is to be introduced. 


erect 


The Page Belting Company (works at Concord, N, 
Il.,) has opened a store at 16 Dey street, New York, 
where will be kept a large assortment of belts of all 
kinds, belt belongings and mill supplies. There is 
also a belt shop in connection with the store, in 
which skilled workmen are employed to splice new 
belts and repair old ones. Special attention will be 
given to contract work and to the equipment of 
mills. George A. Pierce is manager of the New 
York store. 


The Great Western Iron and Steel Works, success- 
orsto the Moss Bay Hematite Iron and Steel Com 
pany, are building a foundry, machine shops, ete., 
at Kirkland, Wash. The company proposes to ex- 
pend $1,000,000 the first yearin the development of 
the enterprise, and will erect a large furnace, and 
later on, a rolling-mill. Material is already on the 
ground for the building of large portions of the 
plant, and machinery and other equipment have 
been purchased and await shipment. 


The Houston Foundry and Machine Company has 
been organized in Houston, Tex., the promoters be- 
ing Messrs. F. Kavanagh, Oscar Cecil, John Bow- 
ers, and Maynard. The capital stock is placed at 
$25,000, and it is proposed to erect a foundry build- 
ing 50x80 feet, and additional room necessary for 
the machine shop, together with a cupola of twenty 
tons capacity. A site for the buildings has been 
selected near the Southern Pacific road, in the Fifth 
ward. The projectors expect to employ from 100 to 
125 men in all departments and to engage in the 
general manufacture of cast goods. A charter has 
been applied for and the work on the buildings is 
expected soon to commence. 


Government tests have been made at the Brook- 
lyn Navy Yard of the special steel plate steam fans 
made by the Buffalo Forge Company, of Buffalo, N. 
Y., the intention being to use these fans for supply- 
ing forced draught to the Galena. The government 
test requires that the blower shall develop 10,000 cu- 
bic feet of air on an air pressure of two inches of 
water. The blowers, we understand, came up to the 
requirements in revolutions per minute. The 
contract provided that the blowers shall be able to 
make 800 revolutions per minute. They demonstra- 
ted this ability. The contract further requires that 
during the seven hours’ test the oil cups shall not 
require re-filling. The draught furnished during the 
test showed a velocity of 70 miles per hour. An 
electric counter, the invention of Past Assistant 
Engineer Weaver, was in use to measure the num- 
ber of revolutions. The use of forced draught aboard 
the Galena will enable the corvette to maintain 
her present steaming efficiency ona less number of 
boilers. 


ner 
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Ae 
Patent Sale Agencies. 

The following has been received from a 

manufacturer, who desires that his name be 


suppressed. It does not require comment. 


Machinist : 

Every one who takes out a patent is 
deluged with circulars from so-called ‘‘ Patent 
Sale Agencies,” offering to sell his patent for 
him. Some time ago, in order to find out 
for myself, I concluded I would try one of 
concerns, I the one that 
made the best show with handsomely litho- 
graphed stationery, maps showing distribu- 
tion of agencies, ete. On being importuned 
by them, I selected an old worthless patent I 
had thrown one side several years before, 
and sent it to them First, they 


Editor American 


selected 


these 


to sell. 


| wanted $10 to buy copies of the patent at 


25 cents each. I happened to have these in 
stock, which I had received from Washing- 
10 cents each. Then they wanted 
also had this 
ata price about one-fourth their figure. In 
course of time, however, a ‘‘ customer” was 
found for the patent. This customer had a 


valuable piece of real estate to exchange, 


but it required a payment on my part of one 
or two hundred dollars in order to fix up the 


papers, ete. At this point all negotiations 
ceased, and that was the last I heard of it. 

It is a well-known fact that every year 
hundreds of men who for the most part have 
to depend solely upon their daily wages for 
support, and who are the very best of our 


citizens, are swindled by these sharks. 
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to 
swindlers can- 


I think some means should be devised 
If these 


not be reached by the law, their victims 


protect these men. 


should at least be warned against them. 
I wrote to the 
suggesting that such a warning should be 


Commissioner of Patents 


kept standing ina conspicuous position in 
the Official Gazette, 
should receive a sample copy of the Gazette 


and that every inventor 
as his patent is issued. In this way some of 
the mischief might be prevented, I enclose 
you, however, the Commissioner's reply. 

As you have several times treated of the 
matter the AMERICAN Macuintist, I 
thought perhaps it would not be unprofita 


in 


ble for you to lay the matter before your 
readers, some of whom may be able to make 
a practical suggestion for the Commissioner. 


Yours, etc., 


Following is the reply from the Commis 
sioner referred to above: 
DEPARTMENT OF THE INTERIOR, — ) 
UNITED STATES PATENT OFFICE, | 
WasnInaton, D. C., February 3, 1891, | 
Sir :—The 
sonal consideration to the paragraph con 


Commissioner has given per 
tained in your letter of the 22d ultimo, in 
respect to the practice of persons pretending 
to deal in patent rights, sending circulars to 
to in 
reply that it is his aim to do all that he can 


to protect the inventors from such irregular 


inventors, and he instructs me Say 


practices, but he has not yet been able to 
devise any 
could accomplish such a result. 

Sample copies of the Offietal Gazett 
not furnished gratuitously, and owing to the 


practical method whereby he 
are 


limited appropriation for its publication the 
oftice is unable to procure as large an_ issue 
as is desirable. 
Very respectfully, 
SCHUYLER DURYEE, 
Chief Clerk. 
5 Eile — 


Water Supply—Pivot Bearings—Schiele’s 
Turbine—High Locomotives. 
By W. H. Boorn. 

A curious case of damages for injury to a 
water privilege was recently brought to my 
notice. A man had a mill 
which turned it. Above the mill 
yards from the river was a well, from which 


on a stream 


and some 


a railroad pumped water to an important | 


junction. 
did not rob the river by their pumping ; 


The railroad contended that they 
the 
mill owner contended that there was a direct 
communication between the stream and the 
well, and that his water power was thereby 
injured, though it was said the mill had 
been idle for long enough before any pump 


ing bad been done. Whilst the case was 
pending the mill owner took steps to prove 
his case in a very practical manner. He 


lot. of of 
tipped it into the stream a little above where 
he conceived the supply, 
jumped into a to the 
junction a mile or so distant, so as to arrive 
there the time the 
Calling for a whiskey, he asked for a_ bottle 
of water fresh from the tap, as ‘* the bottles 
at the warm.” The girl drew 
him the fresh water, and lo! it was pink 
—dilute Condy’s fluid, so affording ample 
proof that the pumps were depleting the 
river. The railroad collapsed at once, and 
the mill $150,000 
water right. 


took a permanganate potash, 


well drew its 


trap and drove off 


about same as 


waiter, 


bar were so 


owner obtained for his 
It is too 
important a bearing a river level has upon 
the level Still 


there is greater probability of a river being 


little recognized how 


water in adjacent wells. 
fed from a well than the reverse, though in 
of 
communication either way. 

Wells put down near a tidal river ebb and 
flow the tide, and the river 
may be salt the well will not necessarily be 
land beneath the 
surface is always in the direction of the 
the tide 
up the fresh water in the soil, and prevent 


open soils there is, course, a very free 


with though 


so, for the flow of water 


river, and the rise of does but back 


its escape. Where the land supply is poor a 
tidal well may be brackish, but where a 
good land supply exists the soak level rises 
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as fast as the tide, and prevents reflux of 
salt water. 


Concerning pivot bearings, I think Mr. 
Harrison is advocating sound — practice 


that a bearing 
fill 


both bearing and lateral pressure. 


when he suggests pivot 


should not be made to two duties 


The practice of millwrights for ages has 
always seemed to be that the bearing of a 


shaft be 
ameter. At the cost of turning they would 


should less than the body in di 
cut a neck into a shaft to serve as a bearing, 
and thereby weaken the shaft quite unneces 
sarily. They carried out the same practice 
in pivot bearings, which they made ever 
the shaft Pre 
vious to the days of belt and rope-driving, 


so mach less) than above. 
cotton and flouring mills always contained 
one or more upright shafts—uprights they 
were all termed for short. 

In the at 


pretty well the whole of the power would 


best arranged mills one time 
pass up one upright, and be taken off a por- 
tion at each room it 
line shaft that 


shaft a cross shaft if necessary would carry 


passed through by the 


in room, from which line 


power to a second line shaft down the other 
side of the room. T remember one factory 
with such an upright, 10 inches diameter at 
the bottom, upon which, from some mistaken 











or ignorant idea, the lowest driven wheel | 
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was placed below the driving wheel on the 
shaft, other 
wheel on the upright was below the wheels 


second motion whilst every 
on the line shafts in the various rooms. 
The whole of the pressure tending to un- 
gear the wheels was thus downward, where- 
as better practice would at least place all 
the upper wheels above the line shafts, so as 
to relieve some of the down pressure. 
the 


pivot was not more than six inches diameter, 


With even this arrangement bottom 


and was a constant trouble by overheating. 


It was remedied by placing a thimble of 
steel upon the pivot to increase the bearing 


final 
cure was effected by covering the bottom of 


area, but this was insufficient, and a 
the gun metal bearing with copper disks the 
of half dollar. These 


purpose better than cross grooves in allow 


size a served their 
ing oil to tlow. 

Where a long upright must be used, I 
would not trust to a foot-step to bear all the 
but 


ring bearings somewhat like the top bear 


weight, would arrange two or three 


ings sometimes arranged for turbine shafts. 
Talking of turbines reminds me_ that 
Schicle, of the anti-friction curve memory, 
also invented a turbine of peculiar construc- 
It 


ward flow wheel, nor yet was it a Jonval or 


tion. was neither an inward or an out 


parallel flow wheel, but was what may be 


A 


or, 


termed a circumferential flow wheel. 
of Fig. 1, 


rather, a section of its supply chamber A. 


section this wheel is as in 
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This chamber, looked at in the direction 
parallel to the shaft, was of spiral form, not 


unlike the water chamber of the Thompson 


or vortex wheel. The supply thus entered 
tangentially to the circumference of the 
wheel. 

Upon the surface of the wheel—which 


was a plain cylinder three to four inches less 
than the bore of the 
wheel of nine to 

were placed a double set of 


in diameter water 


chamber for a twelve 
inches diameter 
curved buckets standing out radially from 
the cylindrical body of the wheel. 

buckets at the the 


length of the cylinder in such a way as to 


These met middle of 
divide the stream of entering water into two 
divisions. The blades or buckets projected 
far enough to make up the total diameter of 
the wheei to that of the bore of the chamber 
in which the wheel 
fit. 
such a manner as to receive the impulse of 


could revolve an easy 


The blades were all curved as shown, in 


the inflowing water stream without commo- 
tion, and gradually reversing its direction, of 
flow, finally reversing the flow relative to 
the wheel so as to cause the finally escaping 
water to flow out without any whirling 
motion, but merely with a motion parallel 
the axis The trouble 


with this wheel seems to be that the water 


with of revolution. 


passing through the wheel is exposed to 
friction upon the inner bore of the chamber 
at DbbD, 
foam a good deal, and are better fitted 

for high than for low falls. 
Like all other wheels, of course, they 


The wheels seemed, too, to 


must be designed of dimensions suited to 
fall and must run at such speed as. will 
effect, this of 
course, that which gives a resultant flow 


give) maximum being, 
parallel] with the axis or at right angles 
with the direction of supply. Possibly 
a careful eye could tell by simply inspec 
tion of the fully exposed outflow cur 
whether 


rents this latter requirement 


was met, and speed could be regulated 








of 


escaping 


free 


accordingly. 
the 
water would be not to spread beyond the 


For perfect outflow, 
the 


whirling, tendency of 


of 
not 


the ring of outlets. These 
very efficient, have a 


power for small bulk, and can get rid of a 


diameter 

wheels, if large 
large volume of water, as all action takes 
place entirely upon their most rapidly moy 

ing portion. 

I have never seen them except in the hill 
country around Manchester, where I was 
once shown a wheel not 
long-sleeved hat which had displaced a 56 
foot overshot wheel. 


At 


locomotives with low center of gravity that 


one time there was such a craze for 
engines were built very curiously to avoid it. 

The Cornwall, for example, of 1851 had a 
boiler with a notch or pocket in it to take 
the main axle across above the boiler center 
All 


locomotives with low center of gravity must 


line, and the boiler was set very low. 


necessarily be more severe on the rails than 
those whose center of gravity is high. 

In the first place, the center of gravity be 
ing high, the engine asaninverted pendulum 
will tend to rock much more Take 
two cases, as in Figs. 2 and 3, of a pair of 
frames resting at points 1, 1, 2, 


slowly. 


2, and carry 
ing an equal top weight a 6. If set to swing 
laterally the weight @ will exercise a much 
greater thrust sideways upon its supports at 
1, 1, than b, 


locomotive in which the center of gravity 
i 


will the weight Conceive of a 





much larger than a | 


11 


could be brought down exactly to rail level; 
then the whole force of lateral shocks would 
come directly upon the rails to widen the 
gauge or mount the flanges, and there could 
be no swaying set up, 

Where the center of gravity is high any 
lateral shocks are p irtially transferred to the 
springs, and the axles are much less strained 
of all the 


blows of the wheel tlanges on the rails 


than when they bear the brunt 


Though the inside cylinders of English 
be 


original high boilers in the inside class, they 


engines may partially responsible for 


are not now so responsible, for outside geared 


engines also are found to run better with 


boilers placed, otherwise unnecessarily, high. 
Mr 


From the extract which Clark himself 


sent to The EFngineer, as his writing in Rail 
way Machinery, page 187, one would cer 
tainly think that he did advocate the keep 


ing down of the center of gravity at least as 
low as possible consistent with non-mutila 
of the ‘Sg 


proper to keep down the mass, ete.” one would 


tion boiler Following his ix 
not purposely add two or three inches of 
boiler height above and beyond all convenient 


Now 
high 


clearance, not to bea positive advo 


cate of a boiler was to bea conserva 
tive of the then practice of low boilers, for 
no mention was, we 


may presume, made of 


the advantage of a high boiler in reducing 
shocks on the rails, causing track spreading, 
of allowing greater ash-pan clearance from 
rails and deeper fire-box, and of giving that 
of load the 


rounding a curve which conduces to keeping 


eXCESS upon outer rail when 


the track. 


Of any danger towards overturning we 
may dismiss our thoughts 

Appearance, too, is in favor of a high 
boiler, as those will acknowledge who know 
the later engines of the North Eastern of 
England and the Great) Eastern, which have 
numerous high boilers The latter Jine 


heads the list, too, for punctuality. 


GED 


| English naval engineers continue to discuss 


the small pay which they receive, and the 
effect it is likely to produce. In fact, they 
“are very much onastrike for better remuner 
that the 
| proper thing is for engineers to refuse to en- 


ation, and hints are freely given 


ter the navy at all unless the pay isincreased. 
This plan is said to have been adopted by the 
| medical profession, with the result of a com- 
fortable increase. 


| 
| obltcaiians 


*>_e-— 


We have received from 


Secretary of the American Railway 


Angus Sinclair, 

Master 
Index of 
|the Annual Reports from the First to the 
| Twenty-third. It 
nience to those who have these reports and 


Mechanics Association, A General 


Will prove a great Conve- 


want to refer to any particular subject. 
ae 
have 


In Germany, experiments recently 


been made with small locomotives for tow 


ing heavy boats on canals. Instead, however, 
of attaching the towing rope to the locomo 
tive, it attached he: 
| Which is drawn by the locomotive. The plan 


is toa 


vy towing car, 


is said to be satisfactory. 





Machinists’ Supplies and Tron. 


| New York, February 14, 1891 
| Tron—American Pig—The market remains in a 
} very unsettled condition, and the extensive strike 


in the coxe industry will probably tend to increase 
this feeling. A good deal of iron has been changing 
hands, however, and though prices are nominally 
unchanged actual transactions have been in many 
cases upon a somewhat lower basi Towerd the 
end of the week however, prices stiffened, partly 
owing to the increased demand for finished iron 
We quote No, 1) Foundry, standard Northern 
brands, $16.50 to $17.50; No. 2, $15.75 to $17: Gray 
Forge, $14.25 to $15; Southern brands No. 1 Foun 
dry, $16 to $17; No. 2, to No. 3, $14 
to $14.50. 
Scotch Pig —The market conti 
We quote Coltness, $24.50; 
$22.50, and Eglinton, $20.50 
Copper—The market continues to be quiet and 
weak. Lake coppercan be had at 144 cents spot; 
Casting copper is held at 114gc¢. to I2¢., and Arizona 
Ingot at 13c. 
Lead—Very little is being done, and the market 
is quiet and easy. In car load lots supplies can be 
had for immediate delivery at 4.35¢ 


SiS 


$15.50 $16.25; 
nues dull 
dalmellington, 


S22 to 


Spelter—The market is very quiet, and buyers 
seem to expect lower prices. Values range at 
about de. 

Tin—Not much is being done, though prices are 


steadily maintained, Values at 
20.200 

Antimony—The market is somewhat easier 

We quote Hallett’s, 164c. to 167¢e.; 
Ikl4c. to Ishkoe.; L. X., 17h 

Lard Oil—There is a moderate amount 
ness, and prices are 49c. to We. for Prime 


range 10.250 


to 


Cookson’'s, 


of busi- 
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* Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue, 

Wanted--Foundry foreman; must understand 
making castings for iron working machinery. Gis 
holt Machine Co., Madison, Wis. 

A stock clerk and purchasing agent of exp. and 
ability seeks a position; is thoroughly systematic. 
Address replies to Stock Clerk, care Am. MACHINIST. 

Wanted—By practical machinist, position as fore 
man, or charge of erecting engines and power 
plants: large exp., Alref. Box 51, Am. MACHINIST. 

Wanted—Man thoroughly acquainted with hy 
draulic work, that can influence trade. S. H., 245 
N. J. R. R. ave., Newark, N. J 

Wanted—A first-class tool maker, one well up in 
the making of tools for engineers and plumber 
brass Apply to James Morrison, brass 
founder, Toronto, Ont 

Wanted—Capable draftsman, accustomed to con- 
structing light automatic machinery; good position 
and wages tothe right man. Apply, with refer- 
ence, to C. D. W., care of AMERICAN MACHINIST. 

Wanted —Foremanship by Ist mechanic, 
familiar with the management of large forces of 
men on mach. tools, engine and general work; 
strictly temperate. Address Box 40, Am. MACHINIST. 

Wanted—Foreman for iron foundry running 60 
molders on pipe fittings and valves. Address, 
giving references, and salary required. Box 50, Am, 
MACHINIST 


Wanted—Two mechanical draftsmen. capable of 
making neat, accurate drawings; a good opportun- 
ity for young men desiring experience. Address T, 
R. Browne, No. 1,110 Twelfth avenue, Altoona, Pa, 


Wanted— A first-class machinist as foreman of our 
shop; must be temperate, steady and reliable; per 
manent work for the right kind of man. Address, 
with references, Dewey Bros., Goldsboro, N. C. 


foods 


class 


Wanted—A practical man familiar with designing 
and manufacturing duplex pumps and boiler feed- 
ers, as superintendent ina new factory to be started 
in Hlinois. Address with refs., Duplex, Am. Macu. 


Mechanical draftsman wanted; give age. experi 
ence and reference; one accustomed to rolling-mill 
work preferred; also a foreman of machine shop. 
Address Box 47, AM. MACHINIST 


Wanted—A first-class practical draftsman. One 
who is well up in modern stationary and marine 
engine and boiler work can secure a steady situa- 
tion. Address, stating age, exp., ref... and wages 
desired, Moran Bros. Co., Seattle, Washington. 


Wanted—Position—manager of brass work in ali 
its departments, including foundry and its details; 
can manage a large force of men; am fully posted 
in modern tools required. John Porteous, 89) E 
Kighth st., Cincinnati, 0. 


Wanted—A general foreman for a Western manu. 
facturing company; one familiar with steam fitters’ 
supplies preferred; must be well posted in’ iron- 
working mach’y, & fully competent to handle men 
advantageously. Address Box 49, Am. MACHINIST. 


Wanted—A number of first-class machinists to 
work on ice and refrigerating machinery, and sta 
tionary engines ; good wages and steady work to 
first-class men. Address Frick Company, Waynes- 
boro, Franklin County, Pa. 


Wanted—Situation as foundry foreman or super- 
intendent of a manufacturing? concern, by an ex 
perienced man who is prepared to furnish the 
highest references as to character and ability. Mid 
die or Eastern States preferred. Address Box 48, 
Am. MACHINIST. 


Wanted—A first-class boiler maker; one who un 
derstands the construction of Marine and Land 
Boilers; must have first-class recommendations; 
such a man may obtain a good situation by address 
ing G.W.Hume Craig,110 E. Lexington st., Balto.,Md. 


A practical mechanical engineer, 29 years experi 
ence in shop, drawing office, and as supt., thorough 
ly acquainted with steam engines, boilers, machine 
tools, and other specialties, millwright work and 
general machine shop practice, seeks a responsible 
position; unexceptionable ref. Dixon, Am. Macu. 


Wanted—A_ position as supt. of works in engine 
or general machinery line; am familiar with high 
speed and Corliss automatic engines, and water 
works machinery; a first-class draftsman, and used 
to handling men; do not want any glory, but ex 
pect to give an equivalent for a good. salary. 
Address 0. K., care Am. MACHINIST. 


AMEBHRICAN 


Wanted—A salesman to travel fora large com- 
pany making aspecialty putting up electric lighting 
and power plants for towns, etc.; must be fully 
competent to estimate on complete electric plants 
and supplies; none but an experienced man need 
apply. State salary, age, and give references. Ss. 
D. W.”’ care AMERICAN MACHINIST. 


Wanted—Foreman for a plain and faney loom 
works employing 150 hands; must be thoroughly 
posted in this or a similar branch, be competent to 
handle successfully a body of men, and must have 
push, energy and brains. To such a man a good 
position with rapid advancement is assured. Give 
references, present place, and salary expected. 
Address Box 46, Am. MACHINIST. 

Wanted—Parties in Canada to build and sell a 
newly invented and improved steam pump; pat- 
terns, castings and machinery furnished. Parties 
having capital to invest will find a good opening 
for a successful business. Nothing like this steam 
pump ever put on the market; it is very simple. 
For full particulars address ©. M. M., AMERICAN 
MACHINIST. 


Wanted—A salesman, by a_ large engine and 
boiler works, building automatie and plain slide 
valve engines and boilers. He will travel for the 
firm, and must have had experience in establishing 
j agencies; none but an experienced engine and 
| boiler salesman, and one who can command some 
trade and influence agencies, need apply. State 
salary expected, age, married or single, and give 
references. **W.”? care AMERICAN MACHINIST. 


Wanted—A young technical graduate, having had 
at least two and a half years’ practical work ina 
good machine shop; must be of undoubted integrity, 
| and well recommended, vigorous, and willing to do 

anything required in the line of office-work, draft- 

| ing, or shop-work. The right person can identify 
himself with a growing machine business in the 
West; wages will be moderate at first. Address Y. 
T. G., Am. MACHINIST. 





« MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 
Just out: 


aluminum steel hack-saws, hard but 


not brittle. Crescent Mfg. Co:, Cleveland, Ohio. 
New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 
Wanted—Specialties for the Southern 
Bluefield Iron Works, Bluefield, W. Va 
Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ** Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 
Wanted—To lease a small machine shop by 1st of 
April. Address F. P. Ebert, Box 237, Montrose, Susq. 
Co., Pa. 
_ For Sale—A foundry and machine shop in a grow- 
ing western town doing a good business; splendid 
chance for a molder and machinist with small capi- 
tal. Address Box 38, AMERICAN MACHINIST. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Secale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsk’gh, Pa 


Wanted—A live business man to buy one-half in 
terest in a foundry and machine shop, located in a 
thriving city of 7,000 inhabitants; best of reasons 
for offering this opportunity to purchase an interest 
in an established trade. Address Industrial Iron 
Works, Clinton, Mo. 


trade. 


For sale—One set of Whitworth’s taps and ream- 
ers, comprising sizes 54, 1), 34, 13, 7%. 18. 1,144, 144, 
13g, and 14’ diameter. There are three assorted 
taps, and one master tap; and one taper and one 
straight reamer to each dimension. This set has 
never been used, and cost $250. We will sell at a 
sacrifice for $125. Frasse & Co., 92 Park row, N. Y 


CONSTRUCTIVE STEAM ENGINEERING, 


ENGINES, PUMPS and BOILERS, 
Their Accessories and Appendages 
By JAY M. WHITHAM, M.E.,C. E., 
Author of STEAM ENGINE DESIGN 
| 908 Pages. 795 Illustrations, 22 Folding Plates. 8vo,, Cloth, $10. 
| JOHN WILEY & SONS, NEW YORK. 











RADLEY 


HAMMERS 
7FORCES 








BEST HAMMERS IN THE WORLD RUN BY BELT 


OVER 


Three Styles, 15 lb. to 500 Ib. Heads. 


irons fast enough to keep Hammers 


Our FORCES heat 
j 5OO 'and Men fully employed. Send for Catalogue and Prices. 
sar ata@e BRADLEY & CO., SYRACUSE, N. Y. 


IN USE. 14 WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 





ow to get the best results with ‘‘R. MUSHET’S 


ECIAL STEEL.”’ Greatly increase your speeds and 


H 
) SP 
feeds ; then compare the work you turn off with that 
done by any other known Steel. This will make the 
* first cost of ‘‘ Mushet’s”’ look insignificant. 


SPECIAL 


and 
TITANIC 


STEELS. 


11 & 13 Oliver St., 


B.M. JONES & Co., 


Sole Representatives in the United States. 
BOSTON, MASS, 














93 Liberty St., | 113 Federal St., i 





MPROVED 
PUMPING 





NEW YORK. BOSTON. 
For Send 
Class New 
of Work. | Illustrated . 


MACHINIST 












FEBRUARY 19, 1891 


THE DEANE 


OF HOLYOKE 


STEAM PUMP 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Makers of 
oY 


Pittsburgh, Pa. 
Chicago, ills. 
New York, N.Y. 


The Finest Tool & Die 





STEEL 





Drill Presses, 
Saws. 





Improved Screw Cutting 
Foot and Power. 
Shapers, Band, Circular and Scroll 


Machinists’ Tools and Supplies. 
on trial. Catalogue mailed on application, 


THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 15 Fulton St., New York, Gen'l Agents. 


LATHES 


Lathes 


SIDNEY, OHIO, 








TOBIN 
BRONZE 


Send for Circular. 


Tensile Strength upwards of 79,000 Ibs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive 
CAN BE FORCED HOT. 


Round, square, and hexagon bars for pump, piston rods, bolts and 
screws. Yacht shafting. Rolled sheets and plates for pump linings and 
condenser tube sheets, &c. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers 


19 & 21 CLIFF ST., NEW YORK. 








FINE TAPS, DIES, REAMERS, Etc. 


LIGHTNING 
AND 
GREEN RIVER 


IRAL FLUTED) 
‘ Screw Plates. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


New York Office, No. 126 Liberty St. 





Eon0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D.|S™* ENGEANG™ | o:Sonn'st.. newvoa, 





For TOOLS, DRILLS, 
DIES, a 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 





BEAMAN 
& SMITH 


PROV. R. I. 





3 1GNIdS 


“SANIHOVW 
ONITTIW 
IWLINOZINO 





HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
York. 






Bevel Gears cut theoret- 
ically Correct. 


CROWELL'S POSITIVE PRESSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pneu 
matic Service where a positive pressure or V acuum is desired 
Any pressure from 1 to 10 lbs. can be obtained, and main 
tained. Slow running. Minimum of power required. 
MANUFACTURED BY 


HONESDALE IRON WORKS, 
HONESDALE, PA. 








Can Be Bought Cheap. 


BAGLEY & SEWALL No, 8 PUMP, 


NEW AND NEVER USED. 


Address ARTHUR F. WHITIN, Treas., 
WHITINSVILLE, MASS. 











87 MAIDEN LANE, 
NEW YORE 








ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mai/. 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JOGNS MANUFACTURING C0, 


87 Maiden Lane, NEW YORK. 





SEND FOR CATALOGUE. 





» Cap & 
Machine Screws, Studs, etc, 








THE TX LL. DRAWING STAND 


PATENTED. 
With or without board. 


Adapted for General Purposes or as Fire Pump. | The best and most convenient Draw- 


ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 

















‘7 





BETTSMACHINE CO, 


a MAKERS OF 


i ~=©6 HEAVY MACHINE TOOLS 


Ya - FROM 


New Designs and Patterns. 


























Fresruary 19, 1891] 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 







American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. S. Government for ali the ne 
Cruisers and Gunboats built for the Navy. 








ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS.) 


Send for Illustrated Catalogue Y free. 





18 


REDUCED PRICES OF  LECOUNT’S. STRAIGHT TAIL DOG, 





Cc. WW. LeCOUNn'Ty, 


South 


s No. INCH. PRICE. No. INCH. PRICE, 
8 0 mee . 34... $0.60 10 244 $1.35 
> = ° - _ 
£3 eS: .70 11 26 1.45 
“rm 3 1 70 12 8 1.60 
5 2 ® 4 114 80 13....3% 1.80 
reads ....1%4 se | Cee 2.10 
Beam 6 134 95 15 ile 2.75 
eT 1kg wo. 610 8 3.25 
2s 8 134 1.10 17 5M... 4.00 
6 wa 9 2 1.20 18 6 5.00 
ate 1 Set ‘to 2in, 7.80 Full Set. 31.10 
Norwalk, Conn. 








NICHOLSON'S 








HARDENED & GROUND! Positively True! 


Expauding Mandrels. 













From 1 in. to7 in., 











YW. H. NICHOLSON & CO., 





Mandrels. 


WILKES-BARRE, PA, 





SEND SAMPLE. 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & Front Sts. Brooklyn. Office, No, 258 Broadway, N. Y, 








Fitchburg 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


Machine Works 


OFFICE AND WORKS, 
13 to 21 


MAIN ST., 
Fitchburg, Mass, 


SEND FOR CATALOGUE E, 








8,700 Copies of PRAY’ $ BOOK,” | 


© YEARS WITH INDICATOR 


Sold x September 3d, 1890. Vols.1 and 2i 1, $2. 
JOHN WILEY & SONS, 53 E. 10th St.. N. WN ’ a 








Power’ HAMMER 


The superiority of this Hammer is due to the 
excellence of design as regards EFFICIENCY, 
SIMPLICITY and DURABILITY. 
JENKINS & LINGLE, Bellefonte, Pa. 


PITTSBURGH OFFICE— B17 Lewis Block. 





MACHINE WORK 
OF ANY DESCRIPTION TO ORDER OR BY CONTRACT. 
Experimental Work a Specialty. 
REPAIRING AND JOBBING, 
Satisfaction Guaranteed. 
Ww. Ss. WILLIAMSON, 
36 to 490 Penn St., BROOKLYN, N. Y. 





STENDARD OIL CUPS. 
FOR HGH 


ENGINES SPEED 
& # MACH 
DYNAMOS. ERY. 


A. J. WILKINSON & CO., 


184 Washington Street, 
BOSTON. MASS. 


FOR SALE 


GUAR MOLDING MAGHING. 


A Simpson Patent GEAR MOLDING 
Macuine. Will make all forms of Gears 
and any desired diameter up to 15 ft. New 
and in perfect condition, Will sell Cheap. 

Stilwell & Bierce Mfg. Co., 
Dayton, Ohio. 


lh 


BT Ty 











ROS H’S 
Mechanical Drawing 


SELF-TAUCHT. 


Fourth Edition, t thoroughly revised 
and corrected. 


RECENTLY PUBLISHED. 


Mechanical Drawing se If-Taught; Comprising 
Instructions in the Selection and Preparation of Drawing 
Instruments, Elementary Instruction in Practical Me- 
chanical Drawing; together with Examples in Simple 
Geometry and Elementary Mechanism, including Screw 
Threads, Gear Wheels, Mechanical Motions, Engines and 


Boilers. By Joshua Rose, . EK. Illustrated by 330 en- 
gravings. Fourth edition, thoroughly revised and_ cor- 
ee a rrr err rr 84.00 


BY THE SAME AUTHOR. 


Modern Steam Enxgines.—An elementary treatise 
upon the Steam Engine, written in plain language, for use 
in the workshop as well as in the drawing oftice; giving 
full explanations of the construction ot Modern Steam 
Engines, including diagrams showing their actual opera- 
tion; together with complete but simple explanations of 
the ope srations of various kinds of valves, valve motions, 
link motions, etc., thereby enabling the ordinary engineer 
to clearly understand the principles involved in ‘their con- 
struction and use, and to plot out their movements upon 
the drawing board. By Joshua Rose, M. EF, siuatreken 


by 422 engravings. In one volume, quarto, 321 pages. 
PUD. «5 cic nilibae was War bn se do atdeeucdeebaretass: ksuees 86.00 
The Complete Practical Machinist. Embrac- 


ing Lathe Work, Vise Work, Drills and Drilling, Taps and 
Dies, Ha urdening and Tempering, the Making and Use of 
Tools, Tool Grinding, Marking Out Work, etc. By Joshua 
Rose, M. KE. Illustrated by 356 engravings. Fifteenth 
Edition, thoroughly revised and in great part re written. 
12mo, 439 pages. Price....... Pree .. 82.50 
The Slide Valve Pract tic cally E ‘xplaine 4. Km 

bracing Simple and ¢ Jomplete Practical De oa strations 
ot the Operation of each element in a Slide Valve Move 

M. EK. Illustrated des 35 ener. 

no ae $1.00 
A "Prac tic al ‘Treat itixe on Boiler 
For the use of Practical 


ment. By Joshua Rose, 
ings. 12mo. 

Steam Boilers. 
Construction and Examination. 
Boiler Makers, Boiler Users, and Inspectors; and embrac- 
ing in plaiu figures all the Calculations necessary in 


De slanting and (¢ assifying_ Steam Boilers. By Joshua 
Rose. M. E. Iilustrated by 73 engravings. 8vo. 250 pages. 
Price.. : %2.50 


pen Siteivated sleouiare. giving “the full tables of 
ont nts of all the above works, sent free to any one w ho 
will apply. 

per The above or anyof our Books sent by mail, free 
of postage, at the publication prices, to any address in 
the world. 

per Our new revised Descriptive Catalogue of Prac 
tical and Scientific Books, 87 pages, 8vo, and our Cata 
logue of Books on Steam and the Ste am Engine, Mechan 
ics, Machinery, and Dynamical. Engineering, and 
other Catalogues, the w hole covering every branch of 
Science applied to the Arts, sent free and free of post- 
age to any one in any part of the world who will 
furnish his address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S.A. 





DBL LESLIE OL LIE I: 


OLN DLIL IEG EESISS gDDII ALS PII ALAS” 


BUFFALO. BLOWERS. 





esl Meas GLK (GENE CHGEFESI: BE eee A a 
Burra ct TORGE CO., BUFFALO, N.Y. 


MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at the largest 


new Hay depots in the World, of N. ¥. ¢. & H.R. 
KR. R. Co., 33d St. & 11th Ave.. New York, and 
Lowell M. Palmer's Docks, North 9th and 10th 


Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I, 





Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 


SEND FOR RN LW CATALOGUE 








THE DE LAMATER IRON WORKS, 


(Incorporated 1889,) 

Foot West I3th St., NEW 
MANUFACTURERS OF 

CENERAL MACHINERY, 


Having acquired the Steam Pump business, formerly 
carried on by C. H. De Lamater & Co, offer both 
single and duplex Steam Pumps at very low prices. 


YORK, 


©. H? De Lamater & Co. offer for sale the follow 
ing peat 

2 25-ton T rave ling C ranes. 

tin * 

1 Horizontal Boring Mill, 62’’x18’. 

1 Heavy conbined Punch and Shear 

Large lot of Lathe and Planer Tools, Wood Pul- 
leys. Propeller Wheels, and three 700 1b Binary Ice 
Machines. 





THE STATES MACHINE €0., 


NEWARK, N. J. 


New Boring and Milling Engine, 


70° JOINT, 


MODERN COUNTERSHAFT, 
SELF-OILING PULLEYS, &,, 


Send for Catalogue and Cuts. 





SAVE OIL 
and TROUBLE. 


USE THE RELIABLE 


Detroit Lubricator, 


The best device for 
lubricating engine and 
pump cylinders. 


PRICES REDUCED. 


COOKE & 60. 


Eastern Headquarters. 
22 Cortlandt St., 
NEW YORK. 


Mention the American 
Machinist. 








Screw Cut- 
ting Auto- 

matie Cross 
Feed, etc. 









Catalogue 
ree 

of all our 

Machinery. 


Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y. 





Mortisers. 











THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St., London, B. ¢., England. 


American and European P ntents obtained at equitable 


rates Special Fac titi 3 for Sale Foreign Patents through 
mr London Hous 1 good inve nti m is worth as much in 
Great Britain as in the Tt S. Competent draftsmen em 
ployed on.premises. We refer to wellknown men in the 


machine trades for whom we have done business 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 





THE FOX PATENT UNIVERSAL TRIMMER. 


Over 2800 in use. 





Styles, from New Patterns. No Pattern Room Com 
plete without Them. Send for Catalogue. 
Beware of Imitations, wo will prosecute all Infringements, 


MACHINE Co. 
324 North Front Street, 


4 _ 
< 3 
< F 
G ° 
o in 
: oO 

Saves Time, Saves money. Three Sizes, Four 


Grand Rapids, Mich. 





FOR SALE. 


Machine and Boiler Shop (complete equipment). 
Consisting of Machinery, Tools, Drawings, Patterns, 


Good Will, &e. Machine Shop outfit new within 
two years of latest improved Machinery. Foundry 
in connection. Will sell Real Estate or Lease on 


favorable terms. Detail particulars on application. 
Rare chance for practical parties. 


EACLE IRON WORKS, 





DETROIT, MICH. 





WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 


NEN YORK 
BOSTON PHILADELPHIA CHICACO 
ST LOUIS ST PAUL SAN FRANCISCO 





eas 
Sa Be 


+ 
eo eee, artes 





AMERICAN 


MACHINIST 
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ostablished in 1874. din Lake & Kirtland Sts., Cleveland, 0. 


CLEVELAND TWIST DRILL po, aariaeeacanctat 
7 S FOR TAPS, DIES, PUNCHES, CHISELS, 
a+ Pa DRILLS, LATHE TOOLS, &e. 





ESTABLISHED 1859. 


HOWE, BROWN & CO., L’'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO, 





Automatic Bolt- rhreadin 1g 7 Nut Tapping. Machine, 


Made In all Sizes to Cut from 1-4” 
The simplest and most durable mac thy in exist- @ 
ence. The threading head is made entirely of steel. 
aaa No links, levers, springs, caps, cases, blocks or die 
ringsin or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 
list to 


rors (Capitol Mfg. Co., 125 to 137 Rees St., Ch.cago, Ill., U.S. A. 


VALLEY TT CO. 


EASTHAMPTON, MASS. 


Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B. C. 
Fly Wheel Pumps. 





Iron and Brass 
Founders, 


333 EAST 56TH ST., N. Y. CITY, 
Make a Specialty of 
NICE GREY IRON CASTINGS, 
Soft, Smooth, and True to Patterns. 
Contracts for Castings in Regular Supply Solicited. 
DUPLEX 


PARK iNiecton| Z\ PSegendeng, roncine’ 
SPARK MFC. CO.,| Seti) BR ouxcateny 


l) SHEARS. 
Prt wi eo  BEAUDRY & C0. 


= = (Foe rly, o! 
/ q} £™ > Be B ry’s P 

Street, ! : : omy owe} 

Hammer,) 


Boston, ‘ul I Oi Sole Manufacturers 
| 1X = ® Also Manufac 
Mass i { turers of 
sawed - Hard Coal Heat- 
THE most reliable under varying steam pressure of any V il ¥) ing Forges. 
injector known. Will work from 15 pounds to 180 pounds en | | mm © Room 4, Mason B'dg 
without any adjustment. Theonly Automatic Inje ctor | |, paint 70 Kilby St.. 


that will thoroughly a. Fae when shut ig thus pre- 
venting freezing. Eve ne Guaran 


INJECTORS AND JET APPARATUS. 








BEAUDRY’S 


TO THE BOILER 





HALL DUPLEX STEAM PUMPS. 


Send for 18 1890 Cata r 1890 Catalogue. 


HALL STEAM PUMP CO.,. 


Works: PITTSBURCH. 
CHICAGO. ST. LOUIS. Pump Combined. 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


Tue Davison STEAM PUMPS AND PUMPING ENGINES. 
WaRRAST™=? BEST MADE.  sartciadbdis. 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: [7 GLivEn STREET, BOSTON. 














UN 
LADELPHIA, 
Uso PENNA. | 








Maslin’s Patent Steam Pump. 
hme and Best nt Steal Steam © COMPLETE STEAM PumP_ . 


uum Pump. Handles DIRTY and GRIT- ; 10 pizes FROM $7 Te 975 Zi 

TY LIQUIDS without Oil orCare. Sim- : F PR ors « 4 
plest, and most durable Pump made, as par- Se a WW onirrr 

tial removal of two bolts makes every valve | ES iM 
readily accessible. Pumping Plants for Con- jit { 4 Circ 

tractors, Irrigation, Waaae Works, Rail- ae “Vout 
roads, Mining and General Hydraulic Pur- b LMINYZIIS & ’ SOLE MAKERS 
poses, Send for Circulars. JoHN MASLIN & ey = // y a 1 GINC CINNA 3) 
Son, Sole Mfrs., 165-167 ist St,, Jersey City, X.J, <a) RS | aos IR OMGS) 


“LITTLE @ IS THEE West Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior ° all others for ing’ 
and Fo: Water and 
other Liquids. 


Boller Washer and Testing Device. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


> WWE’G CO., PHILA., PA. 
CATALOQUES FREE. 











BOUND VOLUMES of the AMERICAN MACHINIST. 


Price for 1890, $4.00. All previous years, $3.50 per vol. 
Ger" Express Charges payable by Purchaser, <x? 


Address, AMERICAN MACHINIST, - 96 Fulton Street, New York. 








EVERYTHING FOR 


MACHINISTS 
Chandler & Farquhar, 


BOSTON, MASS. 


Send for Catalogue. 


m STIS PARKER PRESS i, 


Middadietown, Comm. 
MANUFACTURERS OF 


- Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


pao E. W. BLISS COMPANY, iy 


BROOKLYN, N. Y. 


Manufacturers of 


HORIZONTAL BORING MILLS. 
VERTICAL AND TWO-SPINDLE MILLING MACHINES. 


TOOLS FOR WORKING SHEET METALS. 


" Drop Presses, Forging Presses, Drawing Presses, Lever Presses, 
Embossing Presses, &c., &c. 
Dies of all kinds, 
Squaring, Trimming and 
Slitting Shears, for 
2 Rolling Mill and other 
~ Work, Tinners’ and 
Canmakers’ Tools. 


NEE” puncnes and SHEARS, 


For Boiler Makers, Bridge “” °— 
and Ship Builders, Arch’! S 
Iron Works, &c. 




















No. 76.—Punching Press. Horizontal Boring Mill. 


THE BLAKE REGULATOR. Belt Power Air Pump and 


Condenser. 


CONOVER & CO., 
CONSULTING » 
MECHANICAL ENGINEERS 


For Boiler Dampers, 


Regulator. 


No AirLocks. 15 to 50 per cent. 
fuel saved or equa! amount of 
power gained. Runs with same 
economy as engine, 

Adapted to all kinds of En- 
gines. Send for Circular. 


; ene or Pump 


For Pumps and 
Pumping Engines, 


Always oo curate and reli able ‘Measure only by Perfec- 
tion Sold on its merits afte yet Nickel Plated. JOHN 
H. BL AKE, oe Liberty Street, New York 


EAGLE 
LANSDELL SYPHON EAGLE 8 
A Cheap & Simple Steam Pump. 


Wesking b direct action of ie, Has no ; 
valves or other working parts, and cannot e > 2 
set out of repair, cannot freeze, and will . 3 ea] WO RKS, 


np ashes, waste, or anything that can en- 
er the pipes. Invaluable as a bilge pump. 
Trenton, N. J. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. S. LENG’S SON & CO., 


+ Fletcher Street, NEW YORK. 








The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 





Fully war- 
ranted and 
lower price. 


ee) Root’s: Lone Ty Tan ™ 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 








SLOW SPEED, POSITIVE BLAST, 
- ; mp as - , PERFECTLY BALANCED. 

> dd made ectly uniform and re 
lar "A chanae of over 30 per ocah. oan he obtained, while Best Mechanical Construction. 


machine is in motion. Essential in all factories and mills 
and for driv ing dy namos, Make “8 power from water wheels. Rt H. & 7, XN. ROOTS, Manufacturers, 
Ses pe CONNERSVILLE, IND. 


Apply for information to \. q TOWNSEND, Gen. ! hot.) ) $9 Cortland? Nt th, 








T. M. FOOTE REGULATOR CO.,) (ok & 0, Selling Avis. § NEW YORE 


271 Franklin St., Boston, Mass. In Writing pen UB) This Paper. 
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SCROLL COMBINATION LATHE C 
For pamphlet describing poe and advantages of our boiler, address Manufacturers of all fe of Boru 3 Sas 7 4 ta 


HARRISON SAFETY BOILER WORKS, LATHE AND DRILL = | ‘rst Sieh 


Germantown Junction, Philadelphia, Pa. a0 in. 512 in. 
NEW YORK, N. Y. CHICAGO, ILL. ATLANTA, GA. MINNEAPO ‘ 71-2 in: . 
" NEAPOLIS, MINN. 71-2 in. ; 
41 Dey Street. 6 So. Canal Street. 9 No. Pryor Street. 421 Guaranty Bie 10 1-8 is. 12 “in. 
31-4 in. 15 in. 

6 

1 

1 





in. 18 in. 


THE LOWE BOILER, | fmm soml RY STEAM) i llusinatet thn le : ie 











36 in. 43 gums WESTCOTT’s PATENT. 
The LOWE BOILERS with all In 
yaa Seeeert sheet pre JE POND | BOILER HEAD FLANGING MAcHINE.| THE HORTON LATHE CHUCK” 
nd 0 ’ 
now furnishing steam for about van THE POND BOILER HEAD ane MACHINE. tained the testsand CHUCK 
ias sustained the anc e Over THREE HUNDR 
aah Gnekustng Gn MENA come: — n the STANDARD for ey sizes and styles of Checks 


Fi TYY made and kept in stock, by 
ce effect from every fuel (oil included). ORTY YEARS. a=“ iiatiiianiti 
The Engineers in charge of LOWE BOIL- 

ERS say, that they furnish the dryest 
steam, evaporate the most water to the 
fuel, make steam the quickest, and retain 
the pressure the longest, with banked 
fires, and give the best results in economy 
of fuel, under both rapid and slow com- 
bustion of the fuel, and need the least re- 
pairs, of any boilers they ever had charge 
of. Send for description of the LOWE 
BOILER, and history of Steam Boilers 
(free) to the Sole Makers. 


NEP ARATOR, 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving in 
fuel. 











Send for Circular. 


y Fond Engineering Co,,] *=rc,ers:,Gerset Meade, with or without oles.) THE E, HORTON & SON CO., 











BRIDGEPORT BOILER WORKS, oto. tied. Price Reasonable. Windsor Locks, Conn., U.S. A. 
BRIDGEPORT, CONN. pagees City, — JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. Send for Illustrated Price List. 








SAT THOS. W. DALLETT & 60, pee ; GEARED SORML 4 Shueko Se 


THIS CHUCK 
ray OREO 


York St. & Sedgley Ave., Philadelphia. 


Manufacturers of CH UCK 


Portable Drills, Hand Drills, Boiler a mec \| fe a =p OF TIS KINO AND IS MADE. Ne 
Shell Drills, Light Drill Presses. ; : : i FT HE BEsT 3 yaw POSITIV at FORNEW pescriPT™’ rai 


ELECTRIC MOTORS, Sy°si2 oot: (Badin gt i att \ eee SR N22 ex: rronlrot penPaee seine CS pecloetrnoe 





Machine Tools, Cranes, Elevators, Pumps, N22 wavs FROMEATO cn Ae HAR 7FORO. CONN 


Presses and other Machinery. 


ELECTRIC GENERATORS, fo" inst": 
A geared scroll chuck with the pinion on the a 


* Complete Power Plants. 
shaft. It has been used for years by the largest 


electrical and instrument factories in the U.S. It 























Sethacoue Boller Cleansing Compound ve “eiistiea: 





















asi U 
a (LORD’S PATENT,) mn 2 _— d durable and true. Ask for it at your 
< for Removing and Preventing Scale in Steam Boilers. nm 
4 Saves Fuel, Labor Engineers will re- 2 bj| THED.E. WHITON MACHINE co. 
and Time, and pre- ceive free, on appli- 7) 0. ak St., New London, Conn. 
” vents Corrosion in all cation, a 25-ct. book fe) SEW ERVERCIES 460G, SED OR CATALOGUE, S.A. SMITH, 23 S. Canal St., Chicago. susan Agt. 
uJ its forms, and is guar- “HINTS ° 
i illcutteestiourauy- FOR STEAM USERS." D | pateENT UNIVERSAL SCREW-CUTTING CENTER KEY SEATERS 
OB tring injurious orm by pam aneess 2 | peck avctetee, TWIST DRILL GAUGE bog 
the Chemists for United altimore, Md. New York, “ J, Machinists’ Tools. —E. Boston, Mass. — Send for Circular. tact 
4 States Mint. y » Pay Chicago, Ill, 3° 
and London, England. = 
S.W. Lord & Co., 1x rSo. oth St., Philadelphia, Pa. 4 THE MOORE STATIONARY. 
, Is? RACK- -GUTTING 
ussell’s Patent Interchangeable Lathe Tool} our ATTACHMENT 
wew GATALOGUE OF TOOLS) ®WHTECo., KEY-MAKING 
we . And Supplies sent free to any address on receipt of Ten N. E. Cor. 15th SL ' . 
5 ot cae and Lehigh Ave. » Gant Rey-Heater Co, 





Chas. A. Strelinger & Co., "sve Detroit, Mich. | prisadeiphia, Pa. 


EAST SAGINAW, MICH. 











Tasers (friction «=f 




















































































> : : ST 
\, : : P 
Time a Easily Adjusted. No Bolts or Screws, . a 
6. W, REESE & 00., Scle Manuite,, 182 Fulton St, Now Tork. | [ae R ADIAL DRILLING MA CHINES h rN E 
| =z€MBODY ALL DESIRABLE FEATURES ” R 
a S Foal ..;-=  PRICES$450°°S UPWARD Uneys, - 
5 RS FELKESSER co = ‘i Se ace | Gut-off McFADDEN GO.., 
4 FACTORY, HOBOKEN, N. J. Ht Cou lin S, 735 MARKET ST. PHILADELPHIA. 
Manufacturers of Hi L ATH E fl —— . 
; rit ; ; pin : ___ ee | American Standard Gauge & Tool Works, 
: carrey | u| [ { ( ( AM PN eases 
ren, uy, eel oe ae Hg, CHEF Urinder GLOUGH’S PATENT os 
Ane per, 8 and Cross-section squares For trueing hardened DUPLEX GEAR CUTTER i. mi 
Catalogue to professional people on application. centers in place, oe tor tree Sone ute 8 Ler” Use. Flat Bar Gauge. 
. A cheap and effective tool, wheels from 15 teeth to a rack in- } Crescent Gauge, JAS. A. TAYLOR & CO. 
0 mas, =r B needed in every well-reg- For circular and prices, address 
xo 5 ) c=: = ulated machine shop, S " G 
<| NEW . = KS Write for prices to R *. ey phot HYDRAULIC MACHINERY 
ae STARDARD e zt RUMP BROS. aaa ay a | PRESSES, 
m2 a MACH. CO. MR ENGRAVER ox COD nem hy MPS, 
2 "os 3 WILMINGTON, DEL ANN’ST. #* NEWYORK: | ’ 
JACKS 
RUCIBLe m J.E. LONERGAN & CO. ' 
C FROM \ LB. TO 600 LBS. CAPACITY COILS & BENDS [ Tr 211 Bace St., Phila. VALVES, 
i Manufacturers of + FITTI NCS, 
RETORTS. STIRRERS. Ae PATENT OILERS, PACKINGS, 
, 5 A ca ACCUMULATORS. 
BOWLS. STOPPERS. BRASS and ee Goma 
COPPER| & —} Regulation 
DIPPERS. COVERS. POP 





SAFETY VALVES Claw Jack. 
Stationary and. Ma’ | Watgon & Stillman, Mts, 


rine Boilers, also the 
* Reliable’? Steam 


PIPE. 
ALL STYLES. 





BLACK LEAD CRUCIBLES 


MADE BY THE 
JOS. DIXON CRUCIBLE CO , JERSEY CiTy, N. J. 
ARE THE STANDARD THE WORLD OVER, 














is eoaitee!igetrshtcwces mos. THE HATIONAL PIPE BENDING CO TT caenerae| moe meant to st, MME 
DIZON'S BLACK LEAD CBUCIBLES, AND TAEZE NO OTHER. 82 River Street, NEW HAVEN, pn a free on application. NEW YORK. 2 Plunger Belt Pump, 


















ae 


aa” 2 


ih tenn sare oe 
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EDISON GENERAL ELECTRIC Co... 
ARC & INCANDESCENT LIGHTING. 


FOR SHOPS, MILLS AND FACTORIES, 
MOTORS ror POWER 


As applied to Elevators, Traveling 
Cranes, Hoists, Lathes, Drills, 
Ventilating Fans, Etc. 





WRITE FOR DESCRIPTIVE PAMPHLETS AND PRICES, 





MAIN DISTRICT OFFICES: 


Canadian District, Bank of Commerce Building, Toronto, Can. 

Central District, Kialto Building, Chicago 

Eastern District, Edison Building, Broad Street, New York. 

New England District, 38 Pearl St., Boston, Mass. 

Pacific Coast District, Edison Building, 112 Bush St., San 
Francisco, Cal. 

Pacific Northwest District, Fleischner Building, Portland, Ore 

Rocky Mountain District, Masonic Building, Denver, ¢ ‘ol. 


Southern District,Cotton Exchange Building, New Orleans,La, 





A. R. KING MFC.CO.., 


Steel Sorew Punches, Tube Expanders, Packer Ratehet Drill, Tube Cutters, 


Tube Brushes, Etc, 


WRITE FOR 
PACKER RATCHET. PRICE LIST. 
ERIE, 11th & 12th STREETS, - - 


for inventions procurea 
Litigation, Searches 
Opinions, &c. New York 
Office, 243 neene way. 


J. TE McGILL, Attorney-at-L: aw, 
TLANTIO BUILDING, WASHINGTON, D. 












SPRING EXPANDER, 


JERSEY CITY, N. J. 








SPRINGFIELD EMERY WHEEL MFG. CO., 
BRIDGEPORT, CONN. 
















SEND FOR CATALOGUE D. 


























Established 1845, ~ 
=/ BUILD and REPAIR Inch WRITE FOR 
YOUR MACHINERY | al DRTALSOUE. 
BY USING ¥ 
° 
B MACHINE TOOLS 2 
Manufactured by 2 
: © Inch 
LATHE &MORSE TOOL CO | | 
mit er =z : ~ 
Worcester, Mass., U. S. A. > ma 3 
| Ae a 
STEVENS PATENT | oceue cs Bi 
RELIABLE DIVIDER. No. 61 = |= 24 
Vith Thumb Attachments. | ——aen a 
Forg A from heavy stock, operated witha coor F 
right ‘and lett hand screw. Made with two t 


tension screws, removing any back lash. 
5 inches, price per pair & 


CHICAGO BRANCH: 
{8 and 20 West Randoiph Street. 


and Fine Machinists’ Tools. 

W Illustrated catalogue free to all. 
J. STEVENS ARWS & TOOL CO,, 
P.O. Box xvi, Chicopee Falls, Mass. 











Geo. D. Walcott & Son 


Manufacturers of 


Lathes & Dhagers, 


JACKSON, MICH. 
, Write us for photo and prices. 


GUIDE 
PULLEYS 


FOR 
Light Belts, 
JOHN ROYLE & SONS, 


PATERSON, N. J. 








: 1.75 : 
yuan ida tartase “Bruges, Depth nd Calls | § 4 pPHIRE, GARNET & FLINT PAPER. 


. Send f 
9 operation 





AMERICAN GAS FURNACE 6O., 


DESIGNERS AND MANUFACTURERS 


“GAS BLAST FURNACES. 


or Catalogue. Estimates made for any mechanical 
requiring high, even and controllable 


temperature. 


No. S80 NASSAU ST., 


NEW YORK. 





One Pull 








to either start 
or stop ma- 
shine. 

Self -locking 
belt and clutch 
shifter; fits any 
bar now in use. 


SAMUEL GC. ROGERS & CO.. BUFFALO, N.Y. 


CHALLENGE 
UNIVERSAL GRINDING MACHINE. 


Adapted for External 
and Internal Cylindrical 
Grinding, straight or 
taper, also for Grinding 
Tools, Reamers, Milling Catters, 
etc. Made by 


fm The Appleton Mfg, Co. 


30th & Thompson Streets, 
PHILADELPHIA, PA. 


Grinding Machin- 
m,ery for all pur. 
poses. Over 1 
different patterns, 












Send for 
Catalogue. 





IRON PLANERS 


From 16” to 36” wide bY 
any length. 


nC PEAT & C2, a 


Worcester, Mass, 4 





Pease ron Planers. 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 





Patent Friction Shaper. 


(7 INCH STROKE. 


Double racks allow- 
ing shaft 24% to pass 
through base. Adjust- 
able table for taper 


= ‘ work, swivel jaw vise, 
4 feed adjusti ible while 
ee running, driven by 


hardened steel worm 
in phosphor _ bronze 
wheel; smooth run- 
ning, powerful, dura- 
ble. 


1,0, Wright & dons, 


392 SMITH STREET, BROOKLYN, N. Y. 


/ HURLBUT’S 
Patent Cut- 











tering Machine. 
Sizes 2”, 3’’, 4”, 6’, 6”. 
3 MADE BY 
‘ Huribut & Rogers, 
South Sudbury, Mass, 


Avra 7 Pon Pow, 


THE 


Pittsburgh Reduotion Company, 


95 FIFTH AVENUE, 
PITTSBURGH, PA., U.S, A. 
Commercially pure aluminum at 


$2 Per Pound. 


Special rates for large contracts or regular 
orders, 

Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, tubes or castings, 
given upon application. 


























LUTCH PULLEYS AND 





JAS. HUNTER & SON,’ 


Cc 
FRICTION CUT-OFF COUPLINCS 
North Adams, Mass. ; 



































UTA LAL 





































IMPROVED 
Is" x 6’. 


= ~ 


a Specialty. 


EASTERN HOUSE 


CABINET TURRET LATHE 


- Tool Room Lathes and 
i\- Machine Shop Equipments _ * 
















t= Taper Attachment. 
t= Automatic Feed. 
t= Compound Turret, 


WITH SWIVEL AND SET-OVER, 


t= Quality Guaranteed. 


t=" Workmanship on this 
Lathe equal to any 
in America, 


@” We manufacture a full line of 


MONITOR LATHES 


WITH PLAIN AND AUTOMATIC TURRETS. 


SQUARE, 
ARBOR, 
FOX and 
SPEED LATHES. 


LARGE VARIETY OF 


Turret, Chucking and Boring Lathes. 
Chucks, Slide Rests, &c. 





WESTERN HOUSE, 


ea conrianor street, new vork. THE LODGE & DAVIS MACHINE TOOL CO, es 70s cana stacer, chicas 


NEW ENGLAND AGENTS, 


THE C. & F. MACHINE TOOL CO., Boston, Mass. 


WORKS, CINCINNATI, OHIO. 


See Advertisement on page 2. 








SOLE AGENT FOR GREAT BRITAIN, 


ALFRED HERBERT, Coventry, England, 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mass. 


Manufacturers of Morse Pate nt Straight-Lip Increase Twist Drills, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F.- E. REED, 
>|) Worcester, Mass. 





—_—s 
NGINE Lathes, Hand Lathes, Foot L alien s,and Milling Ma- 
chines. Agents, MANNING, M ‘AXWELL & MOORE, 111 
LIBERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 


[ron Working cong 











PLANERS A 
SPECIALTY. 
152 
Union St., : 
WORCESTER, 


POWELL IRON PLANERS, 


For Immediate Delivery. 
One Planer 30 in.x30 in.x10 ft. 
One * 386 in.x36 in.x12 ft.—2 heads. 
One * 48 in.x48 in.x14 ft.—2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST., \ BOSTON, MASS, 








CURTIS & CURTIS, 
Pipe Cutting & Threading Machinery, 
FOR HAND OR POWER. 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST.,BRIDCEPORT, CONN, 


© a 
prac 











(= IMMEDIATE DELIVERY. 


15” and 18” Crank t SHAPERS. 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 


BOYNTON & PLUMMER 


WORCESTER, MASS. 


Manufacturers of 


” Shaping Machines, 
Drilling Machines, 
‘Bolt Cutting | Machines. 


Send for Catalogue. 

















“Eclipse’’ Hand Pipe- Cutting Machines. 
No. 1.—Powerful, inex- 
pensive Seaale le in construc 

ti om, ~uts and screws + pipes 

Y to 2-inch. Easily carried 


about. 


“ECLIPSE” Nos. 2 ana 3. 
These are powerful and most 
efiictent 
machines 
Sor cutting 
large 
which one man « 





PIPES, with 
easily cut off and thread 6-inch pipe. 





No.2 Cuts and Screws 2% to gin. 

No.3 sa 6 2% tob in. 

It will pay you to write us for 
particulars. 

@ PANCOAST & MAULE, 
[Mention this paper.) Philadel hia. 
BS” We also build Power Machines. 








New Haven Manf'g Co., 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


JONES & LAMSON MACHINE CoO., 
SPRINGFIELD, VT. 











Worcester, Mass, 
as Manufacturers of 


W. C. YOUNG & C 


Engine Lathes, Hand Lathes. 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


(PHEAPEST 


i 








H.B, BROWN & CO., 


EAST HAMPTON, CT. 





P, BLAISDELL &CO0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 4 to 30 in. swing 
carried in stock. 








‘1HILL, CLARKE & CO.. 


156 Oliver Street, Boston, Mass 





Complete Universal 
Milling Machines. 


Plain Back Geared 
Milling Machines. 


Plain Universal 
Heads. 


All designed to meet 
the requirements of the 
best practice. 


2, KEMPSMITH 
* Machine Tool Co,, 


MILWAUEEE, WIS. 


BaAINARD GEAR CUTTING MACHINES. 


18 In., 24 In., 36 In., 48 In. 


HILL, CLARKE & CoO., 


General Selling Agents, 











156 OLIVER ST., BOSTON, MASS, 


BUSS DOUGLE SCREW) HOLGT 


500 Ibs. to 20 a 
seeneny carried in 


Full line of Cranes usu 
ally in course of erection 
fro om the 


small single 


track and trolley to 50 
ton Traveling and Jib 
Cranes. Radial Dril sfor 


Machine Shop use. Spe 
cial Radials for Bridge 
Builders. 


Photosand Cuts 
on Application, 


Alfred Box & Co., 


Front,Poplar & Canal Sts., 
= Philadelphia, Pa. 

















PRENTICE BROS., 


Manufacturers of 


Lathes & Upright Drills, 


Lathes from 10 in. to 
2in.s Largest Va- 
riety of rills manufac- 
tured in the world. 

Worcester, Mass. 


GAGE MACHINE WORKS, 


——— 


MACHINE 
TOOLS, 


N) WATERFORD 
a. ¥. 










4 
FOX & TURRET 
LATHES 
A SPECIALTY. 








DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


CG. S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 














illustrated list. 


L. S. STARRETT, 


ATHOL, MASS. 
Manufacturer ‘of Fine Tools. 


BARNES’ PATENT UPRIGHT DRILLS. 


20 to 42 inch swing, with both worm 
and lever feed, self-feed and back 
gearec 


Barnes’ Patent Friction Driver. 
Sensitive Drill. Single and 
Multiple Spindle. 


Barnes’ Patent Engine Lathe. 


15 inch swing, 6 foot or 8 foot bed. 


Send 2-cent reo for fully 





They have advantages not found in 
other machines in this line. It will 
poy parties desiring to purchase or 

now more about these machines to 


send for full description and prices to 


W. F. & JOHN BARNES CO. , 


ROCKFORD ILL. 








Address No. 1996 Ruby St, 














D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


PIPE CUMMING & THREADING MACH 


BEWARE OF IMITATIONS. 

None genuine witho ut yur Trade-Mark and Name 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a spec o—s 
Send for Circular. 21 Atherton St., YONKERS, N. 








iis 


LAKE VILLACE, N. H. 


iene AND TURNING MILLS, | = 
4, 5 and 6 Ft. SWING 





WILLIAM BARKER & C€0., 


Manufacturers of 
Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST., 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 


“J. E. SNYDER, 


Worcester, Mass. 















MANUFACTURER OF 
FIRST-CLASS 
In the following sizes: 
20", 22", 25", 26", 28 
$0", 82”, 84” & 36”. 
Send for cuts and 
prices before you 
\\\ buy. 
P. S.—Sixty drills 
running in one 

Bi works. 

Any Key Seat Cutter with a tool connected to a 
reciprocating head and made adjusts ible towards 
and from the work, and having a vise in which a 
Key may be fastened in proper position to be cut, 
infringes claim 8,9, 16, 17 and 18 0 f our Morton Pat- 


ent No. 375,680, of Nov. 22d, 188 


THE MORTON p Light ning Key-Way Cutter 


alld Key Maker, 


Portable Key-Way 
Cutters and P« oi ble 
Planers a specialty 
ranging in size and 
capacity from the 

smallest w« rk to key-ways 
ft. long and 6 ins. wid Over 

150 machines in use in the 

leading shops of this and 
other countries. 


MORTON MFC, CO., 
momnee, Mich, 
sttha 





cutting 


“ We have no machine in our works of same: 
as much money as yours.” 


tear: 
Epw. P ALLIS Co 
Edwin Re au 8, Supt. 


= Regulators, 
Ours is the Simplest, 
Cheapest and Best. 


PRICE, $80. 


Each Mae hine Nickel 
Plated. 


Only Two Connections 
Necessary, 


Weight, 30 Ibs. 


Mason Regulator Co, 


BOSTON. | 
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WILLIAM SELLERS & CO,., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLSTATTER G0,,| THE BECKER VERTICAL MILLER No. 2. 


For high spee 
HAMILTON, OHIO. ~ gh speed 
milling an indis- 
, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
», Multiple Belt and Steam- Driven pensable tool, 
in any well ap- 
pointed machine 
shop. 





Double 
Spacing, Gate 


PUNCHES & SHEARS, 


uaAO 


*SUOTINTOASI 000'OL 04 OFS MOI a 


Manufactured by 


Jno. Becker Mf. Co, 
157 Pearl St., 
BOSTON. 


SEND FOR 
CIRCULAR. 


‘YIWWVH OINOIHSN H3MOd 


“SAZIS OOF 


Bar Iron Shear. 


THE OPEN SIDE IRON PLANERS, 


Office of Sanvy eo Iron aND Brass Works, 
Sanpy HI, N. Y., 

Tue Detriok & Harvey Maonine Co. : January 5th, 1891. 

The ‘*D” size Open Side Planer with Supplemental Table to plane 12’ long, which we 
purchased of you in October last, is working to our satisfaction. It is a superb tool. We 
are rushing work through this machine at a rate surprising to us. We consider it the 
most valuable addition to our shops. 

Wishing you a successful year, we are, yours very truly, 
SANDY HILI, IRON AND BRASS WORKS. 


DETRICK & HARVEY MACHINE C0., Mfrs., Baltimore, Md. 


FROM 1-4 TO 15,000 LBS. WEIGHT. 
aT | } True to pattern, sound, solid, free from blow-holes and of un- 











equaled strengt 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS COQ. 


’ 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 





Th -Carliss — Enbine Co. 
PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE:? & 
(DESIGNER & BUILDER OF THE FAMOUS | 
‘CENTENNIAL ENGINE, 

Exhibited at the Philadelphia Exposition, 1876. 


These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiori‘y 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builcers 
of so-called ‘‘/Improved Corliss Engines,’’ and that the final and perfected Engines of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 


ALSO MANUPACTURERS OF THE 


Conuiss Parset Vantrat Toman Warn Lat Bonz 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


BEMENT, MILES & CO., 


Hin Mle oe > PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND OAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 


WORKS, ETC, 
WILMINCTON, 


The > _HILLES & JONES CO., DELAWARE, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 

















OM ou) 
9 ATU OR 
¢ 


us PRESSURE BLOWERS, es BLOW ERS” 
EXHAUST FAN 
LEVER & CRANK LOWERS ’ 
‘PORTABLE FORGES. 
(RE BENDERS & SHRINKERS. 























WYMAN & conn = 


WORCESTER, MASS. 


ROP FORGINGS. 


ACME MACHINERY CO. 


VELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


yTIRST PREMIUM, CINCINNATI CENTENNIAL. = 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 
“9 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 


\ Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost In Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING. 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally wellin every possible position, 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa, 





PAT. DEC. 5, 
PAT. DEC. 4, 1883, 
‘ PAT. AUG, 25, 1885. 


1882. 











PLANER VISES. 


THE GILKERSON MACHINE Co, 
HOMER, N. WY. 


ACHINER 
For Reducing and Pointing Wire. 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines 7 Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 

















errr. a 
ps Be a 


Ef AMIN Rh AY 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


FRISBIE FRICTION 
PULLEYS» CLUTCHES. 


THE D. FRISBIE CO., - 


114 LIBERTY STREET, - NEW YORE. 











Simpson's Centrifuga: 
ro separator and Trap. 


ENGINE For Supplying Clean and Dry 
F Steam to Engines, Dry 
iouses, etc. 

Place Separator as close t« 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifugal force against the 
outer walls, while the dry 
steam goes through thesmall 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conveying steam 
long distances, for Steam 
Hammers, Dry Houses, Water 
Gas Generators, and for ail 
parpeses where Dry Steam 
8 necessary. 

KEYSTONE ENCINE AND MACHINE WORKS 


Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 


THE COUBERT MFC. CO. 
32 CORTLANDT ST. NEW YORK 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
» in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


| NE BUILDING : 
SALES AGENTS W. L. - SIMPSON, 18 OORTLANDY STREET, B-T.f ROBINSON & CARY COMPANY, At Paul, Minne” 
7 KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 


Bole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. Delaware, Maryland, and Virginia. 


THE ALBANY STEAM TRAP Co 
RENEWABLE SEATGATE, STOP.“ CHECK VALVES 


a yur ALSO MANUFACTURERS OF > 


F: “DUPLEX WATER FILTERS BOILER PURIFIERS. [ 
y RETURN STEAM TRAPS, STEAM PUMPS, { 


AND 


“PUMP GOVERNORS. .,, 


SEND For GIRGULARS 


GASOLINE I 


SMALL, BUT HUSTLERS. 

A 6x7 inch Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma- 
chinery for twenty mac hinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 
Van Dozen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO 


Almond Drill Chuck, 


, Sold at all Machinists’ 
mad Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN. N. Y. 
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“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

> OR GASOLINE. 


' COMBINED 
“OTTO" GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out alJ the products of combustion, and giving a 
working stroke at every revolution and in half the time 
required by any otherengine. Send for Illustrated Circular, 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 








































MACHINERY. 
IN STOCK. 
Ames Manufg. Co., Engine Lathe, 18 dp. me ft., hollow spindle, 
10le 


Fitchburg Engine I aathes, ie in.x6 ft., 16 in.x6-8 ft., 24 in.x12 ft. 
in x6 ft., with taper attachment. 
Prentice bad 12 in.x6 ft., 16 in.x6-8 ft., 18 in.x8 ft. 
Lathe & Morse Eng. I ‘the 16 in.x6 ft., 20 in.x10 ft., 27in.x12 ft. 
Hendey Engine Lathes, 14 in.x6 ft., 16 in.x6-8 ft., 18in.x6 ft. 
P Taper of. 14 in.x6 ft., 16 ‘tn.x6 ft., 18 
in.x6 ft 


CATALOGUE TOOLS & SUPPLIES FREE 


63 ce nell ST. 


1s 
\ 
N 
q 


GS GOBOWMOWN & AWAGEAT WV ADA 











Wright 16 in.x6 ft., 18 in.x8 ft., 24 In.x12 ft 
Perkins . yi 16 in.x8 ft.,. 38 in. and 18 ft 
Fay & Scott $2 in-x16 ft. 
He avy ri atte mm E ngine I athe, 26 in.x14 ft. complete 
38 in.x16 ft complete.. 
cs a Planers, 2% in.x6 ft., 25 in.x8 ft. 
8 Powel % in.x6 ft., 30 in.x8 ft., 96 in.x12 ft. 
a 22 in.x5 ft., 24 in.x6 ft. 
Hendey 16 in.x16 in.x4ft. New pattern. 
I -rentice Drill, » i Comb. Wheel and Lever Feed. . 


- Back Gears and Wheel Feed 
a. Ne 32 and 36 in. complete 
28 in. Back Gears and Self Feed. 


4 in 
New Style Radial Drill, 36 in. complete. 

Fitchburg Shaper, 14 in. stroke, Centers and Cir. Feed. 
Kempsmith, New Style U niversal and Plain Millers. 
Brass Lathes, Turret and Square Arbor, all sizes. 
Pattern Makers’ Lathes, New Style, all sizes. 

SECOND-HAND. 
Engine Lathe, ah. swing, 

a “ in. “ 


WE HAVE FOR SALE A LOT OF 


NEW IRON PLANERS 


To Plane 24 in.x24 in.x6 ft., 


Sny der « 
z &s is 


(Low Prices.) 
Bes bed, 
10 ft. “ 


i ft fair order. 
a Sen = oo 
in. cheap, fair order. 
WEIGHT, 4 »000 LBs. 18 in. 6 ft. cheap. fair order. 
5 in. Sf. * ood orde 
Guaranteed to be well made. “ «“ — 18in 6ft. “ ge a 
Bement Axle Lathe, good order 
J Cabinet Turret Lathe No. 2,Am Tool Co., ood order’ 
Net Cash Price E ich $40 0 Planer 2% in.x5 1 2 ft., Walters, auto. feeds good order. 
* | Planer 42 in.x17 ft., Bement, three heads good order. 
Planer 48 in.x1l1 ft., Burns, auto. feeds good order. 
Planer, 30 in.x8 ft. Fitchburg. good order 





Niles Screw Machine, 2 in. hole, auto. feed, back 
geared and complete with toola 


Send for Complete January List. 


J. J. McCABE, 


EP. BULLARD’s | 68 Cortlandt Street, 
NEW YORK, 


N. Y. Mach’y Warerooms. 


COUR NEV 


CATALOGUE * MACHINE TOOLS, 's 


For General Machine Shop Use, 


Will be sent to Manufacturers, on application. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. BRIDGEPORT, CONN. 


SEND FOR PHOTOGRAPH. 


HILL, CLARKE & CO., 


156 OLIVER BOSTON, MASS. 


good order 











fair, cheap. 








STEAM ENGINES 


Fuicvanie™ 
pe = 
“POR TAKEN] 








Fa Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. * 


Send for Special Circular. 








FRICK GOMPANY, Buders, 


WAYNESBORO, PA. 





M. e. BULLOCK MANF 6. 5.00, 








—-FOR— 


oa Das 
BAND, FRICTION 


=. H&ISsis, 


a MINING MACHINERY. 


. CHICAGO, u.5.A. 





THE PORTER-HAMILTON 





The best engine in America for Heavy W: a 
WILLIAM TOD & CO., 


Youngstown, Ohio. 











THE NORTON DRILLS. 


FOR LIGHT, SENSITIVE 
AND RAPID DRILLING. 





1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Feed. 

To drill from 0 to 1-2 inch holes. 
a The Latest and Best; most con- 

venient, sensitive and durable Drill 

on the market. 

Have Balanced Spindles and Bal- 
anced Table 

Write for “pre es and description, 
or for Special Machinery. 


THE NORTON & JONES 


Machine ToolWorks, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery, 









tells.” 
A Corliss Engine 


well designed and thoroughly built, 


“Prices are low yet quality 


is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of wi it their engines should be, 
and invite their customers to say what they 
are. If you want an engine and never have 
seen one of these, write for descriptive circular. 

THE LANE & BODLEY CoO., 
CINCINNATI, O. 





SEND FOR FALL LIST OF 


NEW TOOLS. 


RACK CUTTER. Semi-Automatic. 
GEAR or PINION CUTTER. Automatie. 
PINION CUTTER. Semi-Automatie. 
MARKING MACHINE. Improved Design. 
NOTICE. 


Our line of Sensitive Drills will hereafter swing 13 
instead of 10in. as formerly. All spindles provided 
with steel racks. The 2, 3 and 4 spindle drills 
mounted on new design columns. Tables adjustable. 


Dwight Slate Machine Co., Hartford, Ct. 


Universal 2Plain Grinding Machines, 


Work and traverse in- 
¢ stantly varied to any 
aft Speed be twe en ex- 

\ tremes Re- 
versingpoints 
, varied by 
yr hand. Pivoted 
table simultane- 
ously clamped at 
both ends by 
hand, has no slot 
or screws on its 
end; easy to keep 
clean; js gradu- 
: - ated in 44 degrees 
and in noe in inches ver foot. 


Manufacturers, 
LANDIS BROS, Waynesboro, Ps. 


Waynesboro, Pa. 





4 SIZES. 
















BALL AUTOMATIC ENGINES [ 


WORKS: ERIE, PA. 


High-Pressure, 
Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & CO., 


Contracting Engineers, 





15 Cortlandt Si., New York. 38 Oliver St., Boston, Mass, 


Compound and Triple i 
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BROWN & SHARPE MFG. CO.,"mue."!) THE PRATT & WHITNEY CO. 


HA a E 
“THE BEST HAS BEEN IMPROVED.” RTFORD, CONN 


NO. 2 UNIVERSAL GRINDING MACHINE, IMPROVED. manutacture LA THES ot various sizes 


AND OF THE FOLLOWING KINDS: 
Patented Feb. 27, 1877. Aug. 12, 1889. 
This machine is heavier, more rigid and of Hand, Engine for Turning and Screw Cutting, Cutting Off, 


slightly greater capacity than the No. 2 Uni- Gap Bed, Pulley Turning and Boring, Turret-Head 
versal Grinding Machine. The bearing sur- Engine and Chucking, Hand Wheel Rim Turning, 
faces are larger, the reversing mechanism im Spinning, Grinding, Pattern Making, &c. 















proved, and the cross-feed arranged for finer | 


adj ustments. , 

The machine ismore powerful, and the over- | te PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
head ks provided 1 
Suis ok wien aud werk, it to wpetaie WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





adapted for circular grinding where accuracy 
and uniformity are required, and will grind | 
straight or taper pieces, either inside or out- | 
side. Any angle, obtuse or acute, can be read- 
ily obtained. 

Distance between centers, 30’’. 

Weight, 4,000 lbs. 

Circulars showing reduction in prices of Uni- 
versal Grinding Machines mailed on applica- 
tion. 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. S. A., 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 


This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened, 


Western Representative, 


S. A. SMITH, 


23 South Canal Street, 
CHICAGO, ILL. 














Send for Illustrated Catalogue and Price List of Machinists’ Tools. 





NILES TOOL WORKS, 


HAMILTON, OHIO. 


PLANERS A SPECIALTY. 


New Patterns 1889. 

Strictly first class, Moderate prices. Perfec- 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 
ings. The 
‘smoothest 
running : ; = 
Planers. — — 


NEW YORK, PHILADELPHIA, PITTSBURCH, CHICACO, 
98 Liberty St. 705 Arch 8t. Lewis Block. Phenix Building 





DROP FORGINGS OF BRONZE, COPPER, IRON AND STEEL 


Maseru, 








i Machine Tools THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 









FOR 





“OIHO *“GNV13A319 
“MYOM 
SSVuq@ pue NOU! 


*NOILVOITdd¥ NO FAOOTVLVO CALVUSOTI 
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BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N.Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 











=. 


Lowell, iass., U. S. Ae 


JENKINS BROS,’ VALVES. 


¥E= very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture 
FK eyed Stuffing Box and Disc Removing Lock Nut 
Xs used only in the Jenkins Bros.’ Valves. 
One are genuine unless stamped with “ Trade Mark.” 
$ hould you order INSIST on having Jenkins Bros.’ Valves, 


71 JOHW STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


$150.00 REWARD. 


The remarkable increase in the sale of our Improved Machine 
Tools has induced us to still further place their merits before every 
user of this class of machinery both in America and Europe. 
In order to accomplish this we desire an advertisement out of " 
the aeebanapes order. A oe 
In view of this fact we will, on July Ist, 1891, pay one hundred 35 Sq chine shop or manufecturing coa- 
-~ ~ 





Manufacturer of ENGINE LATHES 


& from 16 to48 in. swing. Cuts, Photogra 
PA and Prices turnished on application. 
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GEO. W. FIFIELD, 








J. M. ALLEN, Present. 


fort a cern in the country. - - es ae r 
doting 100-0) Jes tne Set BA Getler (252.00) for the secon |" 8 carne com) eas wane “Ope | P= ® Pasrnse, Vice Pasaverr, 
The plans must embody three conditions: First, they must be 
NOVEL; Second, FEASIBLE; Third, DIGNIFIED. 
Competition open to every one, except those in our employ. 
Communications may be addressed to either of our houses. 


x, sscorrtannnstener, TG Lodge & Davis Machine Tool CO, so see ms. cana si, 


F. B. ALLEN, Seconp Vicr-PREsIp2entT. 


Koy Seating Machines J. B. PIERCE, Secretary & TREASURER 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF Send for circulars describing our 


Now and Seond-Rang |NEW STYLE SPIRAL-GEARED PLANERS, 




















New York City. Works: CINCINNATI, OHIO. Chicago, U1. 
; N. B.—See * Advertisement,”’ page 16. Lath 66 : 
a seven Elaners, Pg ban “ee. war, af Fh bgp nt ° 
___or Supplies J 
OUR LINE OF UNIVERSAL MILLING MACHINES. , =a 













W. P. DAVIS, |THE CG. A. GRAY Cco., 


Rochester, N. Y. CINCINNATI. O 
5 * 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFAL) STEEL FOUNDRY, 
BUFFALO, N. Y. 


















No, o. No. |. » a No. 3. No. 
Universal Miller Universal Miller. Universa! Miller. Universal Miller. Universal MT ler. 


THE CARVIN MACHINE COMPANY, 


Manutihcturers of} and Dealers in, all kinds ot’ 


MACHINERY «0 MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


| TORRINGTON NN. 
OMANUFAC CTURERS OF 


| MAGHINETOOLS 


24” Pillar Shaper. 15” Pillar Shaper. | 25” Pillar Shaper. A. Senofor our © ATAL OGUE 














Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &e. — nrenia 
Plants for Manufacturers of Sewing Machines & Electrical Goods. -—/J.M.CARPENTER & 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES, PAWTUCKET.R.I. ULE TH 





[PS j DIE 


Laight & Canal Sts. (Catalogue sent on Application.) NEW YORK. 














